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(54) OPTICAL DISC FOR HIGH RESOLUTION AND THREE-DIMENSIONAL IMAGE RECORDING, 
OPTICAL DISC REPRODUCING DEVICE, AND OPTICAL DISC RECORDING DEVICE 

(57) In an optical dec on which image signals of 

ing thereof, compatibility with a ccwentional system for 
reproducing image si gnats of normal r es olution is to be 
realized frrtage signals of high resolution are drvidod 
into a main signal and an auxifiary signal by an image 
separate member, and a first toted eeve btock (54) and 
a second Interleave bock (55) formed by drvxing each 
MPEG-coded stream into groups of frames of one GOP 
or more are attematety recorded on an optical disc (1 ). 
In a reproducing devica capable d hand^ 
toon, both 1he fisl and the second interleave blocks are 
reproduced, thus providtog an image of high resolution. 
On the other hand, in a reproducing device xxapatteof 
handling high resolution, only one of the first and the 
second interleave blocks is repr< 
an image of normal r es olution. 




■<d> 
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vision. Le. a 30 picture or a high resolution picture by 
the novel rep r oduction apparatus accorutog to the 

TECHNICAL FIELD present invention. 

(0006] A second problem of the corwertoorial art con- 

[0001] The present invention relates to an cptical disk s earns a synchronization system According to a corverv 

havtng a three-dimensional (3D) picture and e high del- tionaJ synchronization tystem, decoding starts when 

irrton picture stored thereon, and en apparatus tor decoding condition s tor each compre s sed video signal 

rocorrfng data to or reproducing data from the optical are provided. The conventional synchrorttzatian system 

drsk. has problems cn that, tor example, when the data 
io becomes out of synchronization tor some reason during 

BACKGROUND ART reproduction, corrpensatton is not performed; and that 

audio data is not synchronized. 

[0002] A conventio na lly known optical disk having a p007] A second objective of the present invention is 

30 moving picture stored thereon is as shown in Figure to provide a reproduction apparatus tor reproducing a 

10. An optical disk 201 has a picture tor the right eye is ptoratty ol compressed video signals or a plurality of 

(right-eye picture} stored in even fields 204, 204a and compressed audio signals in synchronization with one 

204b and a picture for the left eye (toft- ore picture} another and performing corrpen sa tton when the data 

stored in odd fields 203, 203» and 203z> The right-eye becomes out of syncrrrxiaation during reproduction, 
picture and the left-eye picture are recorded alternately 

When the data stored on the optical dsk 201 is repro- a> DISCLOSURE OF INVENTION 
duced by an existing optical dsk reproduction appara- 
tus 205 shown in Figure 11, a right-eye picture and a {0008) Tne present irwention includes the following 
left-eye picture appear on a TV screen 206 alternately means to achieve the atxve descrtoed objectives, 
fwy 1/60 second The rtakad eye recogrwes onry a [0009] An optica) disk according to the present inverv 
pcture in which the nght-eye picture and the left-eye z5 boo Is obtained in the toftowvig manner. Two movwig pic- 
prcture are overlapped. With 30 epectadss 207. in tores each having a frame rate of 30 frames/sec. are 
which a shutter for the nght-eye picture and & shutter tor input A plurality of frames of each picture, which corre- 
the left-eye picture are switched over every 1^0 sec- spondtol GOPormoreof the drsk, are set as a picture 
ond. e 3D picture is recognized. As shown in Figure 1 2, unit These picture units of the two pictures ere 
a right-eye picture and a left-eye picture are each x arranged on the optical disk alternately as interl ea ve 
encoded alternately in every other field as an interlace blocks. Each toterleave block corresponds to one rota- 
signal in 1 GOP ol an MPEG signal. Hon or mora The two moving pictures can be, tor exam- 
[0003] For high definition pictures, progressive sys- pie. a picture for the right eye and a picture tor the left 
terns referred to as 52SP and 720P have been studied. eye: or includes field components at a pro gr e ssi ve pir> 
[0004] A first problem of the co nvention a l art wS be » tore. 

described. When data in a conventional 3D optical drsk [0010] When such an cptical disk is reproduced by en 

is reproduced by an ordinary, conventional 20 repro- ordinary reproduction apparatus tor two-dimensional 

doction apparatus, even a non-3D picture, i.e. even a (2D) display, an ordinary two-dmenstanal is repro- 

2D picture is not output Data to the 30 optical disk is duced 

only reproduced by a reproduction apparatus con- « [0011] A reproduction apparatus far 3D and high def- 
nectsd to a 3D display. Accordingly, it is reexnred to ere- nition pictures according to the present mention 
ate two types of optical disks, i.e., a 3D optical disk and toctodes means for reproducing picture identification 
a 2D optical disk tor toe same contents . The same is toforrnabon from an optical disk, means far reproducing 
true with the high deftoftion picture. In other words, the a two-olmen s ional picture in a oonventional process, 
ccrrventjonal 30 and high definraon cptical drsks are not <s mearw tor reproducing a 3D or high definition picture, 
compatible with ordinary optical disks. A tret objective and means tor outputtng the 3D or high definrbon pro- 
of the present invention is to provide a 3D or high derirs- tore. 

tion optical drsk v^iich is compat&ie with ordinary op4i- (0012) The present invention includes the toflowrng 

cal risks, and a reproduction system for the 3D or high means to achteve the second object** 

delation optical drsk. so [0013] A reproduction apparatus according to the 



e time signal gener- 
is tor generating a reference time signal; and 



[0005] The term -carpattoity rs dearty defined as 
similar to the compatibility between monaural records 
and stereo records discu s sed in (he past In other 
words, data in a novel 3D or high resolution disk accord- tog a function ol extending a compression video stream 
ing to the present invention is output as a "monaural* ss and control Sng reproduction time ol the extended video 
vision. La. as a 2D picture or an ordinary resolution pic- signal in accordance with the difference between the 
ture by an easting reproduction apparatus developed reference time signal and the picture reproduction time 
tar DVDs or the bka. and is reproduced as a 'stereo* 



[0014] Another reproduction apparatus accordng to 
the present invention includes a plurality of picture 
extensions eproduction means having a function ot gen- 
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sion video stream and cortrofftng reproduction time of s 
the extended video signal in accordance with the differ- 
ence between the reference tone signal and the pcture 
reproduction time information. The reference time sig- 
nals in the plurality of picture extensiorvYeproduction 
means are corrected using identical information at sub- to 



[0015] Still another reproduction apparatus according 
to the present invention includes reference time signal 
gener a tion means for gener atin g a reference time sig- 
nal: and a ptorafty of audio extsmskxvteproductjon 
means having a function of extending a compression 
audto stream and corrtroCng reproduction time of the 
extended audio signal in accordance with the di fferenc e 
n the reference time signal end the audio repro- 



BRIEF DESCRIPTION OF DRAWINGS 
[0017] 



Figure 2 is a timing diagram showing the relation- ss 
chip between an input signal and a recording signal 
to one example according to the present invention. 

F>gura3tsarix)viewofancpr>^rJsktho<rr^fr>e 
interleave btock arrangement in one example *o 
according to the present mention. 



merit information one example according to the 
present mention. 



Figure 5 is a view showing a reproduction appara- 
tus in one example according to the present trwerv 



Figure 6 is a timing diagram illustrating the relation- 
ship between a recor d ed signal and a picture output 



according to the present mention. 



Figure 7 is a btock diagram dwwing an MPEG 
decoder ol a different system zt e reproduction 



Figure 8 is a liming diagram shewing the relation- 
ship between a recording signal and an output sig- 
nal when 2D reproduction is performed with a 



to the present invention. 



tion apparatus In one example according to toe 
present invention. 



Figure 10 is a top vi 
of a conventional optical risk having a 3D picture. 

Figure 11 is a block diagram showing a reproduc- 
tion apparatus for rep r oducing a conventional cpti- 
cal disk having a 3D picture 

Rgure 1 2 is a fining diagram showing the retatxm- 
ship between a recording signal obtained by repro- 
ducing a conventional optical disk having a 3D 
picture and a picture output signal. 

Rgure 13 is a tmng diagram chewing the relation- 
ship among a virtual 3D identifier, an R output and 
an L output in one example according to the 
present invention. 

Figure 14 is a reproduction sequence view sbowmg 



picture reproduction mode and a 3D reproduction 
mode in one example according to the present 

Figure IS is a flowchart (I) illustrating how a proc- 
ess of accessing a pointer is changed to accord- 
ance with whether a 3D video signal is reproduced 
or not to one example according to the present 



Rgure 16 a a flowchart <II) Bustrating how a proc- 
ess of accessing a pointer is changed to accord- 
ance with whether a 3D video signal is reproduced 
or not in one example according to the present 



Figure 17 is a flowchart showing how the manner of 
output is changed to accordance with whether the 
signal to be reproduced is a 3D video signal or not 
by a 3D reproduction apparatus in one example 
according to the present Irwention. 

Rgure 18 is a view showing a 3D picture identifier In 
a 3D picture logical arrangement table to one exam- 
ple according to the present merttxjn. 

Rgure 1 9 is a flowchart showing a nwthod for spec- 



ifying the attribute of each chapter, cell and inter- 
leave block of a 3D picture based on a 3D picture 
identifier in the 3D picture logical arrangement table 
in one example according to the present wanton. 

Figure 20 is a btock diagram of a reproduction 
apparatus to an interface picture signal output 
mode to one example according to the present 
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the present mention. 



Figure 21 is a block diagram of a reproduction 
apparatus in a progressrve picture signal output 
mode to one example according to the present 



Fgure22isablockcfagram of a recordtog appara- 
tus In a progressive picture signal Input mode in 
one example according to the present mental. 

Fgure 23 is a view arustreting the principle of mufti- » 
pie angle video data ofvfsion multiplex system In 
one example aoco r ra n g to the present mention. 

Figure 24 is a btock diagram of a reproobction 
apparatus to a 3D picture signal reproduction mode a 
in one example according to the present invention. 

Rgure 25 is a btock dagram of a 4X reproduction 
apparatus in a 3D progressive picture signal repro- 
duction mods to one example according to the m 



Figure 26 is a block ctagram of a reproduction 



nal reproduction mode to one example according to ss 
the present invention. 

Figure 27 is a view Uustrating a data structure of 
the entire optical disk to one example according to 
the present invention. *> 

Rgure 28 is a view Oustrating an toner structure of 
a volume totormation fie to Rgure 27 in one exam- 



Figure 29 is a flowchart showing a detailed process 
for reproducing a program chain group by a system 
control section Ml-9 in one example according to 
the present invention. 

Rgure 30 is a block dagram showing a stnjctureof 
a part of an AV synchrorezatton control 12-10, the 
partp 



Rgure 31 is a tmtog diagram showing a data 
tfrwri wtiicli is reproduced and output throut^i a 
buffer otf ttia decoder in ont ottmpla acoon^ng to 



Rgure 32 is a viow ilustraltog a method tor reduc- 
ing interlace interference by turning on or off a fitter 



Figure 33 is a view illustrating the principle of an 
encoring system using a common motion detecting 
vector to one example according to the present 



Figure 34 is a view illustrating a method for adjust- 
ing the timtog for reproducing data from a DVD disk 
to one example according to the present invention. 

Rgure 35 is a timing cSagram showing reproduction 
of en interleave btock when one video stream is 
switched to another in one exan 



Rgure 36 is a view Oustrating the principle of 
recordtog hvo p rogressi ve video signals after drvid- 



a cco rdtog to the present invention. 

Rgure 37 is a flowchart showing a method for skip- 
ping a fist dummy field of a VOB in one example 
according to the present invention. 

Rgire 38 is a flowchart Oustrating a process of 
STC switching for t 



Rgure 39 to a btock dagram of data decoding to 
one example according to the present invention. 



Rgue 40 is a view ilustiatfog the prirviple of Divid- 
ing a scope (wide) picture in a horizontal direction 



Figure 41 is a view lustrattog the prtoctole of syn- 
thesizing a scope (wide) picture from an optical disk 
having the scope pKture to a derided State and 
processing the synthesized picture with 3-2 trans- 
form In one example according to the present 



Rgure 42 is a structural view of a system stream 
and video data on an optical risk in one example 
according to the present invention. 

Figure 43 is a flowchart for seamless connection In 
one example according to the present invention. 

RgureMisaviewlfustrat^eniathc^ 



3 



4 



ejections and recording the resultant signals in 
rterteave blocks in one example according to the 



Rgura 45 it a timing dagram of reproduction ol pro- 
gressiva, 30 and wide signals with respect to the 
data amount in buffer in one ©simple accordng to 
the present retention. 

Rgure 46 is a EtructuraJ view of a horizontal fitter 
and • vertical fitter in one example axxortfing to the 



Figure 47 is a block dagram of a reproctocbon 



signal and color totormsbon in one example accord- 
ing to the present invention. 



Figure 48 is a view iflustrating the principle of 
motion detection of a progressive picture using a 



Rgure 49 shows a signal format of a picture identi- 
fier in cna e 



Figure 50 shows contents of a vertical fiber and a 
horizontal filer in one example according to the 



Rgure 51 is a view Illustrating the prinopto of divid- 
ing and recording a 1050 interface signal in one 
example according to the present invention. 

Rgure 52 is an arr a ngement view for outputttog a 
progressive signal, an NTSC signal and a HDTV 



Figure 53 is a view showing a progressive repro- 
duction method tor reproducing an interleave block 
wttie referring to i video presentation feme stamp n 
one example according to the present invention, 

49 

Rgure 54 is an arrangement view of an HDTV sub 
signal and an KTSC signal by rimuttaneous casting 
in ons oounplfi aocon£no totho prastflt uivtntion. 

Rgure 55 is a block dagram of a reproduction so 
apparatus tor an HDTvVHTSC disk by sirnuftaneous 
casting In one example according to the present 



Rgure 56 is a ftowehart itostrating a method for ss 
controlling two buffers in one example according to 



Rgure 57 is a flowchart iftostrating a method tor 
performing AV syrrtrorfotation of a first decoder 
and a second decoder in one example aeeortfogto 



Figure 58 is a view Oustratjng (ha prtocfote of an 
MADM system tor dividing a signal into two in a hor- 
izontal fraction in one example according to the 



to Rgure 59, (a) is a vi 



ingol 



an entirety of a horizontal filter circuit in one a 
pie according to the present invention, and (b) « a 
view Qtostrefing processing of each ine of the hori* 
zontal filter circuit in one example according to the 
present nventkxt 

Figure 60 is a block diagram of a system tor dividing 
a scope-size picture into two in a horizontal direc- 
tion and recording in the MADM system in one 
example according to the present invent**!. 

Figure 61 a a view Bustrating the prtoapfe of a pro- 
vider defined stream muttpiex system (vertical <*v»- 
sion) in one example according to the present 



Rgure 62 is a view BusMng the pnncbto ofapro- 
vider defined stream muttjptex system (horizontal 
division) in one example accorcing to the present 



Figure 63 shows a signal forma) of provider defined 
stream multiplex system in one example according 
to the present invention, 

Rr^e64lsabtockctnjcti^viewofanoc^<S^ 
reproduction apparatus in one example according 
to the present invention. 

Fnjst 65 is a structural view of a video decoder in 
ig to the present invention. 



Figure 66 shows a data structure of an optical dsk 
in one example accorcing to the present tovertaon. 



Rgure 67 is a timing diagram of video reproduction 



Rgure 68 is a btock structural view of an optical cask 
reproduction apparatus in one example according 
to the present invention. 

Rgure 69 Is a structural viow of an audio decoder in 
g to the present invention. 



Rgure 70 shows a data structure of an optica) disk 



Rgure 71 is a tmfog dagram of audto and video 
reproduction in one example according to the 
present indention. 

Rgure 72 shows an optical disk reprorJuction appa- s 
ratus in one example according to toe present 



Rgure 73 is a structural view of a video decoder in 



Figure 74 is a taring diagram of video reproduction 
in one example according to the preserS inversion. 



Figure 75 is a block structural viaw of an optical disk is 



to the present iwanlkm. 
Rgure 7f» is a structural view of a video decoder In 



Rgure 77 is a structural view of a video decoder in 



Figure 78 is a structure view of a video dccoderin a 
g to the present invention. 



Rgure 79 is a block structural view of an optiotfoa* 
reproduction apparatus in one example accordng 
to the present invention. as 

Rgure SO is a structural view of an audio decoder In 
one example according to the present mention. 

Figure 61 shows a data structure of an optical cbsX as 
to one e 



Figure 82 is a timing diagram of audo and vxteo 
reproduction in one example according to the 
present mention. 

Rgure 33 is a timing diagram of operation frequen- 
cies of audo and video reproduction in one exam- 
ple according to the present Invention. 

Figure 84 is a ttoing dagram of operation frequen- 
cies of audo and video reproduction in one exam- 



Rgure 85 is an IP structural view of an MADM so 
stream in one example according to the present 



Figure 86 shows a method for pr ow ti ng a conven- 
tional reproduction a ppa ra tu s from outputtmg a sub ss 
picture signal in one example according to the 
present invention. ^ 



Figure 87 chows sensation calculation results 

reproducfeon in one example accordng to the 
present rwenson 

Figure 88 is an arrangement view of rxntinuous 
blocks and interleave blocks in one example 
accordng to the present invention. 

Figure 89 Is an arrangement view of Interleave 
blocks in one example according to the present 



Figure 90 is e btock dagram of rruftple (2) screen 
in one example according to the present invention. 

Rgure frl is a view Hustrating the principle of drvid- 
ing a high resolution video signal in a horizontal 
dr action to obtain two streams, recordng the 
streams, synthesizing the two streams to reproduce 
the high resolution video signal (torn nance signal) 
in the first example according to the present toven- 



C? earns, synthesizng the two streams to reproduce 
the high resolution vxteo signal (color signal) in the 
f rst example according to the present invention. 

Rgura 93 is a flowchart Dustrating the cornpaubHty 
when an MADM dsk in the first example according 
to the present toverrtion is reproduced by a corrven- 



Rgure. 94 is a flowchart illustrating an operation of 
leprodudng an MADM dsk in the first example 
accorcing to the present mention by an MADM 



In Rgure 95, (a) is a view Hluctrating an accessing 
process using a pointer of first reproduction infor- 
mation when an MADM dsk in the first example 
ac c or d ing to the present invention is reproduced by 
a corwentjonal reproduction apparatus, and (b) is a 
view fflustrating an accessing process using second 
reproduction infor ma tion when an MADM disk in 
the first example accorcing to the present invention 
is reproduced by an MADM reproduction appara- 



Rgure 96 is a block diagram of a reproduction 
apparatus tor synthesizing two streams to the first 
example according to the present invention. 

Figure 97 is a block diagram of a system tor recto- 
foedby being divided on a 
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frame-by -frame bass and synthesizing the streams 
in a time axis in the first exarrpie according to the 



Figure 96 is a block diagram of a recording appara- 
tus and a reprcxiuction apparatus for drvfafng a pro- 



synthesizing the signals into the progressive video 
signal in the first example accordng to the present 



BEST MODE FOR CARRYING OUT THE INVENTION 

(0016) The best mode of the present invention wil be 
descrbed with reference to the figures 
[0019] In this Bpeaf cation, a recordng and reproduc- 
tkw system tor aiTKfltanoousfr 



referred to as an "MADM" system 
[0020] to trw first exanple Of the present invention, a 
method tor recordng and reproducing a 3D picture and 
a high definition picture will be first described, and then 
a method for realizing the high definition picture wil be 
descrbed, both as appSeations of the MADM system 
accordng to the present invention to the second 
through eighth examples, practical methods for syrv 



by MPEG encoders 3a and 3b. As a result an R-MPEG 
signal and an L-MPEG signal as shown in part (2) of 
Rgure 2 are obtained. These signals are processed 
with interleaving by an interleave circuit 4, so that an R- 

f frame group 6 e T duJing R-frames 5 correspondng to 1 
GOP or more of the R-MPEG signal and an L-trame 
group 8 including L-frames 7 corresporring to 1 OOP or 
more of the L-MPEG signal are alternately arranged as 
shown in part (3) of Figure 2. The recording unit is 

jo referred to as an interleave btock, and may also be 
referred to as a frame group in this specification. The R- 
frame group 6 and the L -frame group 8 include an iden- 
tical number of frames having an identical time period, 
so that the right-eye signal and the left-eye signal are 

15 synchronized with each other when being reproduced. 
The frame group is also referred to as a picture data 
urtt One picture data unit corresponds to 0.4 to 1 sec- 
ond. A rotation speed of a DVD is 1440 rpm, i.e.. 24 Hz 
along the euiermost track. Accordingly, an interleave 

n btock corresponds to one or more rotations or further, 
10 to 20 rotations as shown to part (4) of Figure 2. 
Returning to Rgure 1. address information is output 
from an addess circuit 13 ProgressrveOD picture 
arrangement information is output from a progres- 

£5 srve/SD picture arrangement information output section 
10. These pieces of ^ for ma tion are recorded on the 
optical disk by a recorotog Circuit 9. The progrBSSive/3D 



(Exampl«1> 

[0021] According to the present invention, a 3D pic- 
ture and a wide screen picture are recorded in the state 
where the picture is divided into two pictures of a right- 
eye picture and a left-eye picture, or divided into two 
screen pictures separated from each other along a hor- 
izontal line. These two piduresansfietopicU^ 
from an odd una, and a signal representing such a field 
picture is referred to as an Odd Rnst signal. A progres- 
sive picture is recorded as being divided into two screen 
pictures separated from each other along a vertical line. 
These two screen pictures are represented by a field 
signal starting from an odd fine and a field sxjnal start- 
ing from an even lins These signals are referred to as 
an Odd First signal and an Even Rrst signal In this 
specification, a recordng unit of picture information of 1 
GOP or mors which has been processed with totarteav- 
ing ts referred to as an interleave block or a frame group 
The system according to the present invention is 
referred to as a rnuttipfe angle video data division multi- 
plex (MADM) system. 

[0022] Rgure 1 is a btock diagram of an MADM sys- 
tem recordng apparatus 2 far an optical dsk according 
to the present irwention. A progressve signal and a 30 
signal can both be recorded A right-eye signal of the 3D 
picture is referred to as an R-TV signal, and a left-eye 
signal is referred to as an L-TV signal. The R-TV signal 
and the L-TV signal are compressed into MPEG signals 



which inebcales wtwlher or not a progres&va or 3D r>c- 

X tore is present on the optical dsk. or a progressiveVSD 
picture arr a ngement table 14 shown in Figure 4. As 
shown in Figure 4, a TEXTDTfite 83 includes, tor each 
VTS, 3D pictures for the right and left eyes and angle 
cumbers and ceil numbers in which the progr essive sig- 

15 nal is located. Since a PGC fie of each VTS includes a 
starting address and a termination address of each cel. 
the starting addess and the termination address of 
each ceS are included to the progressive^ D picture 
arrangement information. Based on the arrangement 

40 information and xf^OTtrfication tutor (nation, the rspmduo* 
txxi apparatus outputs a progressive picture or a 3D pic- 
ture correctly as progjessrve outputs or R and L outputs 
When ordinary pcturos of different contents from each 
other are output as R and L outputs in error, the user will 

«5 feel unrjomtort a ble since the pictures tor the right eye 
and the left eye are not rotated to each other. The pro 
gressive/3D picture arrangement information or pro 
r/essive/3D picture identlier have an effect of avoiding 
the output of such unpleasant pictures. The manner of 

so using the rxogressrve^D picture airangement toforma- 



described to detail later together with a descrfotion a) 
the reproductton apparatus. 

(0023] In the recording apparatus shown in Rgure 1 , 
a 52SP or other progressive ugnal can be recorded with 
multiple angles SrjerJicaty. a progressive signal is 
drvided into a sum component and a difference compo- 
nent by a division section 38, thereby creating two inter- 



lace signals. The two interface signals are encoded by 
the two MPEG decoders 3a and 3b. to this case, a 
VPTS which is try n d re r sze d with en APTSot an audo 
signal is provided to a first MPEG signal and a second 
MPEG signal by a VPTS provision section 81 . Such pro- 



[0024] A specific method for creating 30 picture 
arrangement information w3l be described. A DVD-for- 
mat optica) dsk has ties of a directory or table of con- 
tents stored in a standardized manner in a recordng 
starting area thereof. However, these fin do not 
include any descrfotion on 3D pictures. Acoordngfy, a 
3D picture logical arrangement fife 53 inducing a 
3DVPG picture logical arrangement table shown in Fig- 
ure 18 is provided, so that a reprorJudton apparatus 
conforming to 3D reproduction reeds the fie An ordi- 
nary 2D rr^xoductfon apparatus cannot read the 3DVPG 
picture logical arrangement f ie 53 but provides no prob- 
lem since such an ordinary 2D reproduction apparatus 
does not reproduce a 3D rjicture. 
[0025] Hereinafter, the table in Rgure 18 wffl be 
described. DVD video information includes a three-layer 
logical hierarchy. The three layers are a video trite set 
(VTS) layer representing a movie or other work, a part 
of video title (PVT) layer representing a chapter in the 
title, and a ceO (Cef) layer representing a stream to the 

[0026] The arrangement of 3D pictures in each layer 
wiB be desenbed. TOO" indicates that there is no 3D or 
progressive eel: "110* todcatss that all cett* are 30 
cefls; and T»r indicates that there are 3D cats and 
non-3D cells. 

[0027] In Rgure 18, re pai ring the VTS layer, the tta- 
tusdtrtelis*00iV.a.tr*VTSlay«oft^^ 
both 3D and ordnary cells. The status of title 2 is "110*: 
i.e., afl the ceQs to the VTS layer of Me 2 are 3D celts 
The status of title 3 is TOO": is, there are no 3D cabin 
the VTS layer of title 3. Accordingly, information on 3D 
pictures is not necessary regarrJng the tower layers of 
titles 2 and 3. 

[0028] Regardtog PVT tayw of trtie 1. the status of 
chapter 2 is "000": i.e.. there ore no 3D cefls in the PVT 
tayerdchaptw2.Tr»statosofchaptar3is-llO-,i.a, 
all the ceCs are 3D cefls to the PVT layer of chapter 3. 
The status of chapter 1 is "00T; i.e., there are both 3D 
cefls and the ordnary cefls in the PVT layer of chapter 
1. Regardtog the cefl layer of chapter 1, cads 1 and 2 
correspond to R and L data of a first stream. Cefls 3 and 
4 correspond to R and L data of a second stream. In 
cefls 5 and 8, ordinary pictures are recorded. In the 
errexxfiment where the 3D/PG pKture logical arrange- 
ment fie 53 is separately recorded on the optical dsk in 
ttvs rnnnncr, tfrs convsntartflft fita is not AttBivd. Accortf* 
Ingfy, compatibility between rhe 3D/PG pKtores and the 
ordnary pictures is resized. The fogjeaf information 
reveals all the physical mtormation on the optical dsk. 
Accordingly, a malfunction of displaying ordinary pie- 
bras of two different contents for the right eye and the 



left eye is prevented. Moreover, the 3D picture can be 
appropriately reproduced and decoded so that R and L 
data are provided to the right eye and the left eye from 
the correct output sections. 

5 [0029] With reference to the flowchart of Figure 19, a 
process tar deterrrmmg whether or not each ceO 
includes a 3D or progressive picture based on the 
3DVPG picture todcaJ arrangement table 52 wiB be 
described. In step 51a. the 3DVPG picture logical 

io arrangement table 52 is read from a first recording area 
of the optical dsk. Instep 51b. the VTS layer of title n as 
shown in Figure 18 is checked When the status of the 
VTS layer is "000", it is determined that no 3D or pro- 
gressive cefl is indudad and thus 3D processing is not 

is pertormad WhenVTS-l 10 in step 61c, afl the eels are 
processed as 3D eels in step 51d. In step 51 % odd cefls 
are processed as indudng a left-eye picture and even 
cefls are processed as todudng a right-eye picture to 
step 611 a menu screen is caused to irtoicatB that afl the 

» ceils to title n ire 3D cells. When VTS-001 in step 51 g. 
the arrangement for m ati on of chapter n of the lower 
layer is checked in step 51 i. When PVT-000 to step SI J. 
it is determined that chapter n include no 3D or PG cefls 
to step 51k. When PVT-110 in step 51m, it is deter- 

zs mined that afl the cefls in chapter n are 30 cefls to stop 
51n. Then, the processing goes to step 51 d, where the 
menu screen indicates that the afl the cefls to chapter n 
are 3D caUs. When PVT -001 to step Sip, each of the 
cells in that chapter is checked. When CdUOOO in step 

m 51 s regardtog one cefl, it is determined thai the cefl is 
not a 3D cell and the processing goes back to step 51q. 
When Cefl»m-R in step 51 u, it is determined that the 
cell corresponds to R data of stream m to step 51 v. 
When Cefl-m-L in step 51 w, it is determined that the 

» cell corresponds to L data of stream m in step 51 x. 
Then, the next cefl is checked in step 5lq. 
[0030] In the errfoocSment where the 3G7PG picture 
logical arrangement table 52 is additional recorded to 
this manner, it is effect very determined whether or not 

« each of all the vxleo tides, chapters and cdts todudes 
3D data, PG data or neither of such data. 
10031) This will be described with respect to the top 
viw of the optical dsk to Rgure 3. An optica) dsk 1 has 
one spiral track formed thereto. The R-frame group 6 is 

« recorded on a plurality of R tracks 11. 1 la and 1 lb. to 
actuality, the R-frame group 6 is recorded on 5 to 24 
tracks The L-trame group 6 is recorded on I tracks 12, 
1 2a and 1 2b, and the next R-frame group 6a is recorded 
on R tracks 11c. lid end 11«. 

so [0032] Hereinafter, a reproduction operation wiB be 
descrbed with reference to the btock diagram of the 3D 
i s pmluc B on apparatus arxordng to the present inven- 
tion to Rgure 5 and the timing diagram to Rgure 6. 
When a signal from the optical dfek 1 is reproduced by 

ss an optical head 15 and an optical signal reproduction 
droit 24 and a 3D picture berrMier e detected by a 3D 
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have a 30 picture based on a 30 pietwe arrangement 
table 14showntor^4istobereprocu3edandan 
irput section 19 cf the like issues an infirudicr. to out- 
p»jia3Dp^e;as^wctjon27iscaTtroO«Jtothai 
an R signal and an L signal are output from an H outout 
section 29 and an L output section 30 and so lhat the H 
and L signals are output afitmatary on a tieMjiy-fietd 
basis from an RL mixture circuit 28. Trie control of the 
switch section 27 is performed simultaneously with the 
processing ol the 3D picture. 
[00331 WW reference to F^ures 5 and 6. an operator 
far reproducing a 3D picture wil be described. As 
desorbed with reference to part (3) erf Figure 2. the R- 
frame group 6 and Ihe L-frame group 8 are alternately 
recorded on the cptical dWt The R^rame group 6 and 
the L-frame group 8 each include frames correspond^ 
to n GOPs, whore n is an integer of on* or more. Figure 
85 represents such a state in detail. Two (right and left) 
streams are recorded on the disk alternately. Each 
stream includes infra-frame encoded frame data repre- 
sented as I and Wer-framo encoded frame data repre- 
sented as B or P. and is divided into interleave units with 
the intra -frame encoded frame as a orsconnection potnt. 
[0034] in Figure 6, part (1) shows the entirety of the 
cfek. and part (2) shows a part thereof. An output srgnal 
from an optical signal reproduction circuit 24 in Figure 5 
is represented as part (2) of Figure 6- The signal is 
cwidadirrtoanRBC^artoanLsigrtalbyaa 
tjrjnZ5,andthetrmea^c4ineRogn8tandmBLsigr 
nai are matched to an original time axis respectively by 
a first butter droit 23a and a second buffer circuit 23b. 
By this operation, input signats. shown in part (4) of Fig- 
ure 6. to be input to R- and L-MPEG decoders ere 
obtained. The signals are respectrvefy processed by 
MPEG decoders 16a and 16b in Figure 5. Thus, R and 
L outout signals which are 6yrx2rronized with each other 
as shown In parts (6) and (7) of Figure 6 are sent to a 
picture output section 31. An audio signal is extended 
by an audio outout &octwn 32 and then output 
[0035} Since the two {R and L) signats are outout 
simultaneously in this manner, a fSdcarless picture is 
obtained by sending a 60 tos (framesAec) signal from 
each of the R output section 29 and the L output section 
30 to the 3D TV having two (R end L) outouts. In the 
embodiment where an RL mixture signal having 60 
fields/sac. is sent from the RL mixture drcuit 28. a 3D 
pictore can be viewed with an ordinary TV and 3D spec- 
tad es, although the picture fSckers. to the embedment 
where an RL mixture signal having 120 fields/tec. ts 
output, a fickartess 3D picture can b* viewd »*!h a 2X 
scan TV and 30 spectades. In the case where a 3D pic- 
ture is not being output as a 30 picture, a signal b 
added by a "3D" display signal output section 33 so that 
the TV screen drsptay a symbd Indicating "3D". Then, 
the user is notified that he/she is viewing 3D software in 
a 2D mode and is urged to swrtcri to t he 3D output 
mode. In the embodiment where a 3D control signal 
d by a 3D i 



section 33a tor switching right end left shutters of the 3D 
spec t acles is detected from a frame synchronization 
signal tor a decoding signal or from the RL mixture cir- 
cuft 28 and outout to an externa) device, a syrKhrontza- 
tton signal tor the 3D spectades is obtained. 
[0036] When a una memory 28c of an n-screen syn- 
thesis section 28b in Figure 90 is used, n pieces of pic- 
tures (e.g., two pictures) are outout on a TV screen as 
one NTSC signal picture in which the two pictures are 
synthesized Therefore, two angles can be viewed with 
y TV. A conventional 1Xre 



ri reproduction apparatus and the MADM reproduc t ion 
system, and also aftows two screens to be dspt ayad 
simultaneously. Accordingly it is not necessary to 
switch the multiple angles. 

[0037] As shown in Figure 90 in detat. when the &*> 
X memory 28c of the n-screen synthesis section 28b is 
used, a two-picture display 281 of two pictures A and B 
having the same size is obtained. Since a line memory 
has a simple structure and is integrated into an C the 
rvscreen picture display is obtained with a simple struc- 
ts tore When a frame memory 28d is used, a two-picture 
display 28g of two pictures having different sizes is 
obtained by a room signal from a zoom signal genera- 
tion section 28e Since the user can arbitrarily set the 
size by remote control, the TV picture can be advanta- 
ge geousfy viewed at an optimum size. 

[0038] In the block diagram in Figure 5. two MPEG 
decoders are used. The structure is srmpffied by the dr- 
oit configuration shown in Figure 7. The first MPEG 
signal and the second MPEG signal are synthesized 
ts into one MPEG signal by a synthesis section 36, and a 
2X dock is generated by a 2X dock generation section 
37. A 2X calculation is performed by a 2X dock-type 
MPEG decoder 16c, and the data is extended and out* 
put as R and L video signals thr ough a division section 
40 38. Such a drcuit configuration aoVantageousry emits 
an increase r the cost stoce rt d only necessary to add 
a 16 MB SO- RAM to a memory 39 of an existing 20 



re 7. 

<5 suction of two streams which is important in decoding 
3D picture data and progressive picture data wffl be 
deserted First, ft is necessary to adjust vertical and 
horizontal synchronization of two streams within a sin- 
gle the. In order to do this, a first MPEG decoder 16a 

» and a second MPEG decoder 16b are started substan- 



with each other vertcaly and hcraontaOy in step 241 c. 
an APTS of an audks signal is read, and the APTS value 
is set as an initial value of an STC of the first decoder 
and an STC of the second decoder. In step 241 e. 
processing of the first decoder is started, in step 241t. it 
is ohecked whether or not a first VPTS has reached the 
initial vatue. tf yes, decoding is started in step 241 g. In 
step 241 h. a processing delay time period of the first 
decoder is calculated, and the VPTS of the decoder out- 
put is adjusted so Bat the APTS and the VPTS are syn- 
chronized with each other. Since the second decoder is 
processed in the same manner, the pcture from the fist 
decoder and the ctcture from the second decoder are 
synchronized with each other. Thus, the decoder out* 
puts. i.e. Ihe first MPEG signal and the second MPEG 
signal are synchro niz ed wither one ine. Then, the syn- 
dT/onizafjon on a dot-by-dot basis is obtaned by e 
video signal syrvrfronization section 36a of the synthe- 
sis section 36. An original progressive picture is 
Ctotained even by a curt caicutatton As shown in Ftgixe 
5, in the case where an APTS 84 is read by the audio 
decoder 16c and an identical APTS is set in registers 
39a and 39b of the STCs of the two MPEG decoders 
16a and 166. an audto stream end Ihe two video stream 



[0040] In the present invention, when Ihe buffer cir- 
cuits 23a and 23b underflow, either one of the pictures 
is r Js crjnnected, as a result of which a dsturbed pro- 
gressive pcture is outout to order to evoid this, the buff- 
•ring amounts of the two buffer orcurts are controlled by 
a buffer amount control section 23c as shown in Figure 
6. This operation Is dustratod in toe flowchart shown in 
Figure 56. First in step 240a. a maximum interleave 
value among the NAV1 irrtcrmation of each disk is read, 
and a rrrajdmum value of 1 ILB in one main interleave 
Hock is sat The maximum value is usuaffy 5 1 2 sectors, 
i.a.about 1 MR When the maximum value is set bctow 
1 MB by a specie format, that value is set as the maxi- 
mum v; 



1 6s and 16b Then, it is necessary that the outputs from 
the Iwo decoders should be pictures having an identical 
as VPTS This w« be clascribed with reference to the flow- 
chart in Figure 57 and Figure 7. In step 241a, toe syn- 
dwontzatron of a first decoder and a second decoder is 
In step 241 b, the d ecoders are synchrorced 



in step 240b, it the buffering amount of the first buffer 
drcuit 23a is 1 LB or less in step 240c, reproduction is 
pei fuii i ted from (he main nterleave block, and en 
Instruction to transfer the data to the f Inst buffer circuit 
23a is issued. Then, the processing goes back to steps 
240b and 240c. The transfer is stopped in step Z40d 
when the buffering amount of the first buffer circuit 
ie buffer circuit 23a 
nr. underflow is pre- 

[0041] In stop 2401, a maximum value of a sub nter- 
leeve brock of 1 ILB-Sub is sat in the buffer droit 23b. 
Simultaneous reproduction is performed in step 240g. 
When the data to the second buffer drcuit 23b is 1/2 
ILB-Sub or less, data is read into the buffer droit h 
step 2401. When the data is more than 1/2 ILB-Sub in 
step 2401, the reading is stopped in step 2401. 
(0042) As shown in part (4) of Figure 45, the data 



amount of \tl ILB is suffidenl in the second buffer cir- 
cuit Accord in gly, the buffering amount can be reduced 
to half. The buffer control in Figure 56 efcrrinates the 
underflow of the buffer droits, thus reducing cfittor- 

% banco in 9m synthesized pcture during reproduction. 
[0043] Next a process for recrodudng oriy an R uq- 
nat by 1 X rotation of the op ti C Bl disk wrfl be descrtoed 
The standard rotation speed of a DVD reproduction 
apparatus is referred to as *1 X*. and the speed twice the 

ro standard rotation speed is referred to as "2X*. Since 8 is 
not necessary to rotate the motor at 2X, a IX instruction 
is sent from a control section 21 to a rotation speed 
alternation circuit 35 to reduce the rotation speed. A 
process tor reproducing only an R signal at 1 X rotation 

is from an optical cSsk storing the R signal and an L Ugiul 
wrfl De oescnoea wan rarer ence id me wrong cxagram n 
Figure 8. As descrtoed with reference to parts (1) and 
{2) ol Figure 6, tha optical risk accorting to the present 
toventton has the A -frame group 6 and the L -frame 

20 group 8 alternately recorded. This ts shown in parts (1 ) 
and (2) of Figure 8. 

[0044] A comparison between the signal shown in 
parts (1 ) and (2) of Figure 8 and a signal shown in part 
(3) of Fgure 8 corresponding to one rotation of the disk 

ts iraScates that the optical disk rotates S to 20 ttrrteswhie 
one frame group is reproduced. A track jurp of the opti- 
cal head from the R -frame group 6 to the next R- frame 
group 6a requires several tans of rriUtssconds. Where 
the vnrt time period is one rotation, which is the rnaxi- 

x mum, the data in the R-frame group 6a can be repro- 
duced within two rotations. This is shown in parts (4) 
and (5) of Figure 6, which are tuning diagrams of the 
reproduction signal and the signal corresponding to one 
rotation of the disk. The tone axis of the reproduction 

35 signal in part (4) of Figure 6 is adjusted by the buffer cir- 
Qit23a in Figure 5, and an MPEG signal having cortm- 
uous R frames as shown in part (6) of F^jure 8 is outout 
from the buffer orcurt 23a. This signal is extended to be 
an R video signal as Grown in part (7) of Figure 8 by the 

40 MPEG decrjder 16a. By sdedirtg a cifferert channel in 
the same manner as the case of the R signal, a 20 sig- 
nal of the L channel is obtained According to the 
present invention, the R or L channel is assigned to a 
frame group of 1 GOP or more and the frame group is 

as recorded continuously over a plurality of tracks. Thus, 
even when a 3D optical disk is reproduced by a IX 
reproduction apparatus, a 2D outout of only the R chan- 
nd is obtained. 

[0045] As can be appreciated from this, as shown in 
so the bfockdiagram of Figure 9, a reproduction apparatus 
specif icaffy for 2D display is obtamod by altering the 
structure of the 3D reproduction apparatus in Figure 5 
so that there '« onty one buffer droit 23 in lieu of two, 
one MPEG decoder 16 in leu of two. and one picture 
ss cutoutS4Ction17.Sucha20reprorjuctOT 

toctudes toe 3D pwture arrangement information repro- 
duction section 26, and therefore, reproduces a 3D pic- 
ture dentrfier and arrangement vttormation of the 3D 
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optical cfek 1. Accordingly, when the data in the optical 
dskl is reproduced by the 2D reproduction apparatus, 
data in either one out of the R and L channels is output 
Since the R and L channels correspond to an identical 
picture, it is a waste of time to output the pictures in the 
R and L ctKxinets by r^chrrrg the channels by a charv 
nal selection section 20. Accortfrtg to the present irrverr- 
fjon, a 3D channel outout control section 41 restricts 
data to be output from only either crrannei, tor example, 
the R channel, using the 3D picture identifier. Thus, data 
in onty the R or L channel of identical video contorts is 
gthesi 



[0046] When a 3D picture is provrded, the "3D - display 
signal output taction 23 dsplays tho cymbol "3D" on the 
screwi or a drsptay section 42 of the reproouctran appa- 
ratus Thorctor*. trx> user can rocogntre r-.H ttre pctuiD 
is a 3D picture. Tha optical dsk according to the pesent 
irwrbon provides both 2D and 3D pictures when repro- 
duced by the 3D repnxtocbbn apparatus 43 in Figure 5 
and a 20 picture when reproduced by the2D reproduc- 
tion apparatus in Fgure 9. In this manner, the compati- 
biity between the 20 rcpr eduction apparatuses and 3D 
reproduction apparat uses resized. 
[0047] Now, returning to the 3D rpprocucbon appara- 
tus, use and effect of a 3D picture identifier wi be 



time domains 47 and 47a is outout as the odd field sig- 
nals. 

[0049] Attar M7 when the 3D picture denUfier is not 
available, data in the first tone domains 46c and 46d is 
output as both the even field signals 48d and 48e and 
the odd fieW signals 49d and 49a 
[0050] As described above, toe manner of outputtrng 
signals to the 30 dsptay is changed in accordance with 
whether or not the 3D picture arrangement information 
indicates the absence ol the 3D picture, bn tors manner, 
it is prevented that pictures of different contents from 
each other are presented tor the nght and left eyes of 
the user. Without such a function, the toedwing incon- 
venience occurs. In the case where the first tone 
domain and the second time riomain of the optJcal oW 
start to include cSfferent contents from each other wtile 
the user is viewing a ricfrt-eye pictora and a lefl-eye pic- 
ture of the same contents, a picture of content A is pre- 
sented to the right eye and a picture of content B is 
presented to the left eye. Such an abnormality makes 



[0048] Rgure 13 is a tirnng diagram of a 3D picture 
idenfjier and an outout signal. One iftterteave block is 
defined as a tone urit T. In parts (3) through <6) of F«j- 
ure 13, a oatay time period of 11 is generated although 
not shown. As shown in part (1) of Figure 13, the state 
of toe 3D picture identifier is chanced from T to TT at 
M7. As shown in part (2) of Figure 13. the R-frame 
groups 6. 6a and 6b and the L-frame groups 8, 8a and 
8b of a 30 picture are recrjrded from tl through 17. From 
t7 through tl 1 . pictures A and B of different contents are 
recorded, ti more detafl. lirst-framo c/oups 44 and 44a 
Of picture A and second-frame groups 45 and 45a of 
pcture B are recorded Since the DVD format does not 
define 3D pictures, a 3D picture identifier is not included 
in the data or directory information of the cfek. Accord- 
ingly, a 3D pcture arrangement rnformalion 13a needs to 
be read when toe optica) dsk is started As shown in 
parts(3)arxf(4)c4Frgura13,fromt1 through (7. data in 
f irst tone domains 46. 46a and 46b aw be output to the 
R channel, end data to toe second tone domains 47. 
47a end 47b can be outout to the L channel. After M7. 
no 3D picture identifier is arvailabie. Arxorttingty. data in, 
for example, first time oomains 46c and 46d is output to 
both the R and L channels. As shown in parts (S) and 
(6) of Figure 13. a d-fTeran! output system is adopted tor 
a nurture output From 1 1 through t7 when tha 30 pic- 
ture bentifier is T. oven fidd signals 48 and 48a and 
odd llekf signals 49 and 49a are after nat efy outout from 
one outout at a field frequency of 60 Hz or 120 Hz. to 
more data*, data in the first tone dornaim46and46ais 
outout as the even field signals, and data in the second 



[0051] With reference to the flowchart ol Figure 17, 
the abcve-described process wiB be doccrfoed in detail. 
In step 50a. an optical cfsk is mounted. In step 50b. a 
fieofalrst of crxTteritstothaopdcaldiskisreod The fie 
does not indude a 3D picture danttier. In Step 50c a 
30 picture arrangement information is read from a 
TXTDTfaeolthecSsk. 

[0052] ri step SOd, the Irst of contents is cfeptayed 
based on the 3D picture arrangement information. At 
tho point "3D" is displayed for each of the contents on 
the menu screen, to that the user <^recognde that 3D 
contents are avail di a. Tha infor ma tion can be in one 
area of toe optical disk or included in navigation infor- 
mation provided on a data-by-dala basis. 
[0053] In slop 50e, data in a cpocrlc address is repro- 
duced. In step 50f, it is determined whether or not the 
data is 3D data with refer ence to toe 3D picture arrange- 
ment information, tf yes. in step 50g, signals are 
decoded For example an R signal in the first tone 
domain 46 and an L signal in Ihe second tone domain 
47 are decoded. The data in toe first time domain 46 is 
outout as the right-eye picture, ard fba data in the sec- 
ond tone domain 47 is outout as toe left-eye picture. The 
pictures are synchronized. For reproduction ol the next 
data, the processing goes beck to steps 50a and SOI. 
where ft Is determined whether or not the picture is a 3D 
picture. If no, the processing goes to step SOh, where 
toe data in either one ol toe first time domain 46 or the 
second tone domain 47 is outout as both tha right-eye 
picture and the left-eye picture to other words, toe 
same picture 'ts cutout for the right eye and the laft eye. 
Thus, pictures of different contorts are prevented from 
being output to the ncrteyoand the left eye. 
[0054] According to toe present irrvertion, an ordinary 
picture and a 30 picture both of the interleave Mock sye- 
l. This wis be 



[0055] With reference to Figure 14. part [1) shows 
data recorded on the optical disk. A fast eiteri ea ve block 
56 indudes data A1 and a letting rid/ess a5 ofthefirst 
interleave block 56 to be accessed next, i.e, toe next 
pointer 60. Accordingly, as shown in part (2) in Figure 
14, when reproduction of the first interleave btock 56 is 
termnated. only to« adekess ol trre pwniw $0a r>e»eds to 
be accessed. Thus, the optxal head performs a track 
Jump to access the next tost interleave btock 56a within 
1 00 msarto reproduces data A2. Data A3 is reproduced 
In same manner. In this manner, contents A1 through 
A3 are reproduced. 

[0056] Part (3) of Figiae 14 is related to an epbeaidrsk 
having 3D pictures for R and L outputs The optical disk 
tndudes the same pointer SO in order to have the same 
format as in pert (1) of Figure 14 for compaUxbty. 
Accordingly, a 3D picture is not reproduced unless the 
pointer 60 is ignored. 

[0057] A 3D picture identiner 61 of each ceil is defined 
based on toe 3D picture logical arrangement table 
Accordingly. 3D picture identifiers 61 of interleave 
blocks 54. 55, 56 and 57 are trjgkaffy defned. This is 
shown in part (3) of Figure 14. The pointer cannot be 
used as it is in order to reproduce data Ri and LI and 
then reproduce data R2 and Li after a track jump Spe- 
cif icafly, when reproduction of the R rtsr t eevo btock 54 
is completed, the address of the pointer a5 is not 
accessed. Rather, after reproduction of the next L inter- 
leave block 55, the optical head performs a track jurrp to 
the pointer a5 of the R interleave bkxk. to this case, the 
pointer 60b of the L interleave block 55 is ignored. For 
reproducing an interleave block where tha 3D picture 
identifier is available, it is advantageous to change the 
manner of accessing the pointer address from toe case 
of the reproduction of an ordinary picture the advan- 
tage being that R and L pictures are continuously repro- 
duced as shown in part (4) of Figure 1 4. 
[0058] Wttorofaerx»toftowcrtartsriRguresl5and 
1 6, a process ol changing the manner of accessing the 
pointer address when reproducing an interleave block 
using a 30 picture arrangement information will be 



[0059] to step 62a, an access instruction to an 
address of a specific ceO is issued. In step 62b, rt is 
deter mned whether or not the pcture to be ac cus ed is 
30 with reference to the 3D picture arrangement infor- 
mation, ft toe picture is determined not to be 3D in step 
62 c, the processing goes to step 62t where the pictore 
is processed as an ordinary picture B the picture is 
determined to be 3D in step 62c, the processing goes to 
step S2d, where it is checked whether or not the user 
intends to reproduce the picture as a 30 picture. It no. 
the "3D' mark is displayed on the screen and the 

[0060] II yes in step 62d, toe 3D picture arrangement 
dim 

d based on, for 



number, to step 62g, the nth R interleave btock rs repro- 
duced. In step 62h, the pointars recorded in the R inter- 
leave block and the L nterleave btock are read and 
stored In the pointer memory. In step 621, the previous 
s pointer (i.e.. the (n-1)th pointer AL (n)) is read from the 
pointer memory. In Etep 62). il is checked whether or not 
printers ALfn) and Aft/n) are continuous with each 
other. B no. a jump to the address ALfn) is performed in 
step 62k, 

ro [0061] As shown in Figure 16, in dep 62m, the nth L 
"nterleava block is reproduced, to step 62n, the first 
VPTS and the second VPTS are output in syrxtoroniza- 
tton using the pointer AR(n+1). In step 63g, the first 
VPTS and the second VPTS are synchronized using 

is APTS of the main interleave block, ft in step 63h, toe 
signal is found to be a PG, i.e., progressive signal, in 
step 631, a nan and a difference of toe tiw decoding 
output signals are found to and a vertical synthesis is 
performed. Thus, a picture having an improved vertical 

20 resolution such as a 525P picture is obtained. 

[0062) 0 toa signal rstourfo to be *rda525PfJ) In step 
63], a sum and a difference of the two decoding output 
ragnala are found and a horizontal synthesis is per- 
formed Thus, a picture having an improved horizontal 

ss resolution such as a wide S25P(i) picture of. for exam- 
ple, 1440x480 pixels is obtained, to step 62p it is 
checked whether or not the reproduction of all the 
streams is completed. In step 62q, it is checked whether 
or not the nTh L interleave block and the (rnl)to R inter- 
so taave block are recorded continuously with eart other. B 
no, a track jump to the AR(n+l)ts performed in step 62r 
and Ihe proce ss ing goes back to step 621, B yes in step 
62cj, the processing deadly goes back to step 62f . 
[0063] to the case where the "3D" mark mentioned 

35 ragairfng step 621 is not displayed on the screen, toe 
starling address A(i) of cell h is accessed and toe Irst ' 
interleave btock is reproduced. Then, in step 62u, the 
nto interleave blocks of address A(n) are seouenttaly 
reproduced, to step 62v. the pointer address A(m-1) for 

40 accessing the next irrtarteavo btock by jumping is read- 
In step 62w. it is checked whether or not the reproduc- 
tion of all the data is completed If yes, the pro cessin g 
goes back to step 62a. B no, in step 62x, it is checkad 
whether or not m and A<n+1) ere continuous wrto 

<s each other, tf yes, the pr oce s s ing goes back to the step 
before step 62u without jumping, if no. in step 62y. a 
jump to the address A(n+1) is performed. 
[0064] Figure 20 is a btock diagram of a reproduction 
apparatus 65 according to the present aweneon. An 

so operation of the reproduction apparatus 65 for repro- 
ducing 2X progressive pictures, wide screen pictures 
and 720P pictures wB be descrtoed A signal repro- 
duced from an optical disk 1 is divided by a cMsJon sec- 
tion 8 into a first interleave btock 66 and a second 

53 nl to leave btock 67 each including frames correspond- 
ing to 1 GOP or more. The blocks are respectively 
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drvided by a field dwisfon section 71a Wo en odd tietd 
signals 72a and 73a. The video signal 70b a divided by 
a tie* division section 71b into an odd field signals 72b 
and 7m Thus, 2-ch NTSC irtertace signals 74a and 
74b are output The wide semen picture reproduced by 
i in Figure 20 will be 



[0065] Preference to Rgure 22, an encoding cper- 
alion or a progressive video signal w* be described. 
Progressive video signals 75a and 75b are inpuiat lime w 
t1 and 12, and divided by a division section 38 into an 
Odd First interlace signal 244 and an Even First toter- 
lace signal 245. Where the nlh Ine (e.g. 1st tine) of the 
interlace signal 244 is labeled as 'An* and the nlh ine 
{e g.. 2nd Dr.) of the totortace signal 245 is label* as » 
■Bn", a vertical fBter 142 performs a sum calculation, 
1.6,, 1/2(AiHBn). thus obfcring a tow frequency compo- 
nent In other words, a function or an irtertace irrtarfer- 
enc* removal flier Hi is performed. In the case where 
the resultant component is reproduced from only one » 
angle by a conventio na l reproduction appar at us, an 
NTSC signal with no irtertace interference is obtained 
-An" ol too interlace signal 244 is also divided by a color 
drvwion section 242 and input to a cotor synthesis sec- 
tion 243 without passing through the vertical Star 142. « 
In the cotor synthesis section 243, the signal from the 
cotor drvTSJon section 242 and the signal trom the verti- 
cal titer 142 are syrthesizsd p/2(A+e))- Then, the 
resultant signal is compressed by an MPEG encoder. 
[0066] A vertical tatar WperlonraadBferencecaku- x 
lation, U, 1/2(An^n), thus obtaining a high frequency 
component. Le.. dBference irrtormation. This signal is 
compressed by an MPEG encoder without being com- 
bined with the cotor signal. Accordingly, the amount of 
the difference i nfo rm a tion is advantageously reduced by ss 
the amount of the color signal. 
[0067] Figure 23 is a view representing toe concept o( 
the structure of Rgure 22. This system rs referred to as 
multiple angle video data division mutbptex system 
(MADM) since a video signal is drvided into vertical or «a 



shown in a sub OOP structure 249. The efficiency is 
^c^bychftr^rh«i«^fQrthesuC»GOP struc- 
ture. 

(0066} Figure 23 shows an example in which a 525P 
video signal is divided into two in a vertical direction, 
Rgure 58 (described below) shows an example in which 
a 52SP video signal is divided into two in a horizontal 
direction bi an alternative manner, a GO-frame S2SP 
signal is divided by frame division means into 30 odd 
frames and 30 even frames, h this case, the respective 
30P stgnais are transformed into two 60-fiefd interface 



increased, it is not serious because the difference signal 



te MADM system. Such encoding ts 
performed in a progressive manner, and therefore 
encodng efficiency is improved as in the case of the 
movie. Thus, the recordable time period of the same 
disk is extended. 

[0069] When such a signal is reproduced by a non- 
MAOM reproduction apparatus, a 30P (one-channel) 
525 interlace signal is reproduced. Such a signal lacks 
necessary frames and is distorted 
[0070] When such a signal is reproduced by an 
MADM reproduction apparatus, a SOP signal as a basic 
stgnat and a 30P signal as a sub signal ara reproduced. 
These two 30-frama signals ara synthesized into a 60* 
trame normal 525P signal by frame synthesis means 
including a frame buffer, and then output 
[0071] VVhen a bne clours isacWed to an output aec- 
tion for the 525P signal, a 1050P video signal is 



nents and recorded ti the state of being rjvided into pic- 
tures of multiple angles. As shown to Figure 23. a signal 
is ctrnded Into a basic signal (sum signal) and a suo og- 
nal (tfrfterence signal) by a sum calculation section 141 « 
and a dtiferenee calculation section 143. The resultant 
signals are MPEG-encoded and toon recorded as an 
interleave block in units of 1 GOP. At this point, the 
amount of the irrtorrnation can be reduced by 20% by 
performing 3-2 transform of the basto signal arcl the sub so 



use, as (he basic signal, "I 
is shown as a main GOP structure 244 used tor the oroV 
nary MPEG encoding. In this structure, an I frame 246, 
8 frames 248 and P frames 247 i 
arranged, to the case of the d 
merits have shown that it is efficient to have a structure 
including onry I frames 24Sn and P frames 247 due to 



[0072] When a 525 interlace signal is input to a sum 
signal section of the synthesis section of the MADM 
reprod u ctio n apparatus and the value of 0 is input to a 
difference signal section of the synthesis section, a 
525P picture is obtained. Such a manner of input has 
the same effect as the tine doubier. This method allows 
even an S2S eitertace signal to be output as a 525P sig- 
nal. Accrxrjrro^ al types of pictures 
stmpty connecting one cable to a progressive nput tar- 
nxnal of the MADM reproctuction apparatus. 
[0073] In Figure 23, 1/2(A+6) and 1/ZtA-B) are used 
as expressions tor calculation tor a two-tap fitter. The 
separation frequency corresponds to about 300 scan- 
ning tines 

[0074) When a four-tap fitter as shown in part (c) of 
Figure 46 is used, toe number of scanning tines corre- 
spondtog to the separation frequency can be redu c ed to 
about 200. An example of using such a frequency wil 
be described. When the amount ol iraor ma tion repre- 
sented by toe basic signal is too large to encoda toe 
ition, ft is advantageous to reduce the number of 
scanreng tines corresponding to the separation fre- 
quoncy to less than 300. tor example, 220. In this case, 
the amount of information represent e d by the basic sig- 
nal is stgref icantiy reduced and thus the ^formation can 
be e n coded. Although the amount of information repre- 
sented by the sub signal, i. 



[0080] Figure 23 shows an example in which the sig- 
nal is rjvided in a vertical direction by the MADM sys- 

contakis onty a smal amount of information. Therefore, tern. With reference to Figue 58, an example in which 

there is no problem of insufficiency in the encodng the signal is divided in a horizontal direction by the 

capabiity of the encoder. An original rjaairt rs repro- , MADM system wil be described. A wide S25P picture 

ducrto normally by the following celling. The filer irrtor- of. tor example. 1 440* 480 P has been studied for mov- 

mation can be contafoad in a titter identifier 144 in ies. Such a signal is transformed into an interface signal 

Fgure 50. The liter characteristics are changed in inrta of 1 440*4601 by a 3-2 fra n sta rm section 174. The signal 

of 1 ceO or 1 GOP by altering the constant of the sum is drvided by a horizontal fitter section 206a into two in a 

calcula tio n section and the difference calculation sec* jg horizontal dfrsction. Figure 59 Itostietes the principle of 

tion by finer separation frequency alteration means of the titter In parts (a) and (b). As shown in pan (b). 1440 

the rixxoduction apparatus with reference to identifiers dots are divided into odd dots 263a and 263b, and even 

100, 101 and 111. By such setting, a high rate pc&xe. dots 264a and 264b. Where toe odd dots are labeled as 

*t*cti is usually difficult Co encoda, can be mcodod "Xn" and toe even dots are labeled as "Yn*. a am eg- 

[00751 Returning to Figure 22, the MPEG encoder »» «a» is obtained by X+Y and a difference signal is 

se^syrrtoesizMancrldirtrxlacesfo^TSaandan cbtained by X-Y. As a result, two 525P or 523 signals. 

each of 720x480, are obtained as shown in part (b) of 
Figure 59. 

thus cbtairing franie sto/Bls 81 a and 61 b The frame [0081] Returning to Figure 58. the lajrrtoerofhortzon- 
signats 61a and 81b are compressed by MPEG com- to tal dots of such a horizontol sum signal is reduced to 
presston sections 62a end 82b to generate comer es- 720. Since the signal is passed through toe horizontal 
ston signals 83a and 83b. Interleave blocks 64a, 84b f Iter, however, sfiasing drstortion is as tow as that of an 
and 84e each iridufing 10to 15tramesof thecompres- NTSC signal. A cc ciwtoonaJ reproduction appara t us 
sion signals 63a and 83b corre sp onding to 1 GOP or reproduces only the sum signal and accordingly pro- 
more are generated. Compression signals obtained ts vtoes a DVD prctura of the same quality The difference 
from an identical progressive signal are provided with signal represents orsy a profle formed of Ftoe-drawtog. 
an toentical time stamp by time stamp provision means. However, since the difference signal is restricted by a 
and then the signals are recorded on an optical drsk 85. second video signal output lesti kJfon provision section 
[00/6) The progressive signal recorded on toe optical 179 so as not to be reproduced by an ordinary repro- 
de* 85 is repro duc ed by a 2X reproduction ap p a ratus x auction apparatus, no problem occus. The sum signal 
shown in FKXjre 21 . The reproduced signal is divided by and the cSfferenca signal are respectively erKodedtoto 
a dMston section 87 Into a stream of Interleave blocks MPEG streams by a first encoder 3a and a second 
84a and 84c and another stream of an foiarteave block encoder 3b, and subjected to wterieeving in inits of an 
84b. Then, toe streams ara extended by extension sac- interleave block of 1 GOP or mora and MADM-miti- 
bons 88a andSSbinto frame sigreas 69a and 83b each as ptexsd. 

having 720x480 phots. The progres si ve signal is [0082] As shown m Ftgtxe 50. n toe casa of a movie. 

dMded by field civisfan sections 71a and 71b into odd a Signal is transformed by a 3-2 transform section 174 

fields 72a and 72b, and even fields 73a and 73b on a and MADM-recorded as an MPEG signal together with 

time axis, as by the reproduction appara ti s shown fri 3-2 transform information 174a. 

FqwezO. « [0083] to the case of the movie 24 frames are repro- 

[0077] to Figure 21. urate the apparatus in Figure 20, duced in one second. Accordingly, a 1 440*430 P pro- 

the odd fields 72a and 72b of channel A 91 and channel gross** picture * reproduced basad on two ntertaca 

0 92 are synthesized by a synthesis section 90 using a signals by a ZX reproduction apparatus. The scope size 

sum calculation circuit and a dttfarence calculation cfar- of the movie Is 2.35:1. The format of 1440k4*)P is surt- 

cuit. The even fields 73a and 73b are synthesized in the « able tor the scope size of 2.35:1 in terms of toe aspect 

same manner. Thus, channel A 91 and channel B 92 ratio. Thus, a wide screen 52SP is effectively repro- 

are synthesized in a zigzag manner. As a result pro- duced. 

rjressivB signals 93a and 93b are obtained andoutout (0084) Wrienamovieontoecpbc^dtsktora iXtoter- 

from a progressive video output section 94 bee n^xeductton apparatus is reproduced by toe reprc- 

[0078] In tots manner, a progressive video signal, i.e., so duction appanrtus shown in Figure 20. a 24-frames>S8C. 

non-interface NTSC signals of 525 scanning ones is progressive signal is obtained in an MPEG recorder 

obtained by the reproduction apparatus according to the since a marie sto/ial is a progressive signal having 24 

present invention, to this example, a progressive signal fr am e s/ sec The progressive stonaj is reproduced by 

of 480 seaming fines is obtained. The reproduction sec- detecting that the optical cfisk Includes a movie by 

tion 95 performs 2X r e production. a detection means or by transforming the 24-frarne/sec. 

[0079] /Wjvantageousty, a movie or toe like recorded in signal into a GQ-framo/sec. progressive signal by (he 3- 

i as a 2 transform section 174. An interlace picture with no 
erenca is obtained by filtering the progressive sig- 
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nal by a vertical filter with relerenr* to the titer irtetolier. 
[0065] An optica! disk 85 encoded with reference to 
Figure 22 Is reproduced by the reprrxluctton apparatus 
65 ariorming to Ihe progressive system. Then, a charv 
rrd-A interlace signal 74a is reproduced. A conventional 
irtertace DVD ptayer has only channel A but net channel 
6. Therefore, when toe optical disk 85 accortfcng to the 
present invention is mouited on the a 
lace DVD p 

lined, 
tog to the 

nal when reproduced by a reproduction apparatus 
accenting to the present irwention, and provides an 
irtertace signal of the same contents when reproduced 
by a conven ti o na l reproduction apparatus. Thus, the 
optical disk according to the present invention realizes 
complete compatibility oven with toe conventional repro- 
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put from a progressrve output sacfjon 1 05 in toe order of 
a channeJ-A odd field signal 72a, chanrxd-B odd field 
signal 72b, charnei-A even field signal 73a. and chan- 
nel -8 even field signal 73b Thus, the right-eye signals 
and the left -eye signals are output alternately and in the 
order of the odd field and then the even field Accord- 
ingly, a fGckeriess pasture having matching nght-oye and 
left -eye irrformetion is o 



[0066] In the MPEG encoder shown in Fsjure 22. an 
w 141 is 



[0067] Hereinafter, encoding of a 3D picture wSJ be 



[0068] A right-eye signal 97 and a left-eye signal 98 
are input into a recording apparatus 99 in the same 
manner as toe sum signal and the difference signal of 
the progressive signal described with reference to Fig- 
ure 22. Since this is an irtertace signal, odd field signals 
72a and 72b and even field signals 73a and 73b are 
topul every IrBO second The signals 72a and 73a and 
the signals 72b and 73b are synthesized by synthesis 
sections 101a and 101b into 1/30 sec. frame signals 



io [0090] When the signals are sent to an ordinary TV, 
the chamel-A odd field signal 72a and the charmel-B 
even field signal 73b are output from an NTSC output 
section 106. Then, a 3D pictore displaying natural 
motions is obtained through 30 spectacles although toe 

» pe^irKtijdesffckar. 

[0091] By ccrTtxning the progressive system and the 
3D picture reproduction system according to the 
present invention, a rngh deflation 3D pretax a retorting 
a right-eye picture and a left-eye picture is realized. This 

jo wil be described with reference to Figure 25. A repro- 
duction apparatus 107 performs 4X rriproducfron. When 
reproducing a DVD, 80* of such a transfer rate is suffi- 
bent In toe ernbodfrnert where rterieeve blocks 108a. 
1 06b. 108c and 108d of right progressrve signals A and 
B and toft progressive signals C and D are a/ranged 
with no interval as shown in Figure 25. the optical 
pickup does not need to tiatp tor corajnuous reproduc- 
tion. In the case of DVD. only 80% of the information is 
reproduced. The reproduction rate can be 3.2X in lieu of 
4X in the case of continuous reproduction. Such a con- 



presston secttorw 1 03a and 1 03b Into ror^ 
nals 83a and 83b Irterteave blocks 64a, 84b and 84c, 
each including frames of these signals corresponding to 
1 GOP or more, are generated. The interleave blocks 
84a. 84b and 84c are aftemataty located and reccrded 
on the optical disk t. When data in the resultant optical 
disk rs mounted on toe reproduction apparatus shewn in 
Figure 24 for reproduction, the 3D/PG picture arrange- 
ment information reproduction section 26 described 
above with reference to Figure 5 detects a PO identifier 
m the drsk. Theratora tha reproduction apparatus (104) 
is put into a 3D reproduction mode as shown in Figure 
24. The 3D rji(^e in toe cpticd drsfc ra dr^ 
sion section 68 Into channel A and channel B. The data 
in the channels ara extended respectively by extension 
sections 88a and 88b and then drvtdcd into field signals 
by f ieacl dnriston sections 71 a and 71b. Trie operation of 
the reproduction apparatus up to this point is the same 
as in toe case ol Figure 21 . 

[0069] A feature of the reproduction apparatus shown 
in Rgure 24 is that the field division section 71 a outputs 
odd fieto signals and even field signals wfde switching 
the output order thereof by an output transform section 
WhentoesigrmlsaresemtoaprocxessiveTV.i.e.aTV 
havngafiald frequency ol 120 Hz. the snnals are cu- 



[0092) The signal is divided into irterteave blocks 
108a, 108b 108c and 108d. and signals tor channels A 

ss B,C and D are reproduced. The video skaials extended 
by extension sections 69a. 69b, 69c and 69d am eyrv 
thesized by synthesis sections 90a and 90b as in Figure 
21. and two progressive signals era output from pro- 
gressive output sections 1 1 0a and 1 1 0b The twopro- 

« gressfvs signals are respectively a right-eye signal and 
a left-eye signal. Aaardfogty. a progress i ve 3D picture 
is obtained by the reproduction apparatus 107. When a 
4X MPEG dhp is used, only one chip is sufficient and 
avoids an increase in the number of components. The 

45 4X MPEG chip realizes racordtog and reproduction of 
prefixes of tour drfferent content* In this case, pictures 
ara displayed on a 4-pan mutt-screen TV sanxitane- 
ously with one optical drsk 

[0093] A feature of the present toventton is to provide 
so rxrrpatibOty among all the apparatuses end media. 
When data on a disk 1 06 in Figure 25 is reproduced by 
a converTtional reraodudio^ 

nal for either the right aye or the left eye is output The 
picture is not deteriorated although toe reproduction 
as time is reduced to 1/4, However, a two layer CVD stores 
data tor 2 hours and 15 minutes. AlmosJ al movies are 
accommodated in such a DVD. 
[0094] When data on the drsk 106 in Figure 25 is 



reproduced by a 2X 3Q.*progressrve rcproducrjon appa- 
ratus according to the present irwention, the user 
switches from a 3D irtertace picture to a one-channel 
progressive ptotore or vice versa by sending an toctruc* 
tion to a control section 21 through a channel selection 
section 20 from an input section 19 (see Figure 9). As 
described above, toe present nvention has an effect of 



cussed to toe past 

[0095] According to the 2X and 4X reproduction appa- 
ratuses according to the present arvention, ptcturos of 
various quafties are obtained in various display man- 



shown in Figure 41 to transform a 24-frame/sec. signal 
of the movie into a 60-fiekfrVsec. interlace signal or a 
60-frames/sec. progressrve signal. As shown in Figure 
41, both the extension and wide picture synthesis are 
5 performed The 3-2 transform performed by the 3-2 
transform section 174 is as follows. A synthesis picture 
179a having 24 frames/sec. is transformed aito three 
interlace pictures 180a. isob and 180c. A synthesis 
picture 1 79b is transformed into two Interface pictures 
to 180darrt 180e Thus, toe p*Axe having 24 frames/sec 
is transformed into a 60-helds/sec. interface picture. A 
progressive picture 181 can be output as three progres- 
sive pictures 181 a 1 81 b and 1 81 earto two progressive 
pictures 181d and 181 e, 

[0096] As Cbscrtoed above, according to the present 15 [0100] Another method tor ctodtog a screen rs as tol- 
invertfon , when a 30 identfier is not avaiafcJe. toe lows. As shown in F^ure 40, a 1440x480 screen 154 is 
pointer is read and toe optical head lumps. When a 3D divided into two horizontal separation screens 190a and 
identifier is available, the reproduction process is 190b each having 720x480 pixels. Such revision rs per- 
cbanged so thai toe pointer of one of the immediately termed by separating odd number of cotumns of poods 
previous interleave blocks is read and accessed. Thus. 20 trom even rwnber columns of prxafa by a picture hon- 
a 3D pidure a recorded without changtog toe format zontal division section 207. Thesa screens 190a and 

[0097] A method tor performing recording and repro- 190b are compressed as a first video signal and a sec- 
duction while a scope-size movie screen is dMded into ond vidoo ognal in a simSar manner to toe above- 
trvo. dafcul^d manner and recorded on the i + &t Ji \ cisk 191. 

[0098] In Figure 20, an optical disk 1 having two- s In order to avoid aliasing distortion, two poets are 
screen interlace signals is reproduced. Now, with refer- added by a hcrfcrpntal titter 206 shown in Figure 46 at a 
ence to Figure 40. mis concept is appied to a scope- spedfic addition ratio, so that toe high frequency corn- 
size (2.35:1) super wide screen 154. The super wide portent in the horizori&l da action is attenuated Such 
screen 154 is divided into three, i.e. a center screen processing avoids generation of moire, which appears 
1M arto side screens 157 and 158 by a saeen cavisfon x when the optical cfrsk is reproduced by an ansting rapro- 
section 155 Tha position of division is represented by a duction apparatus at 720 dots, 
certar shift amount 159. The center picture 156d Is [OlOlJ Whsnthe optical dtekt9i is reproduced by toe 
compressed as a first video s^nai. The side pictures reproducbon apparatus 65 shewn in Rgua 20, toe her- 
157 and 158 are compressed together as a second rzontal separation weens i9Ca and 190b aredocoded 
video signal. The corrtxmsirx^ signals are processed as When the decoded signals are synthesized by the wide 
with interleaving and are recorded on an optical disk picture synthesis section 173, an original 1440*430- 
191 together with the center shift amount 159 In this pixel screen 154a is obtained. In the case ol movies. 3- 
case, toe second video signal, which represents a pic- 2 transform is performed by synthesizing the screen 
ttxe obtained by sewing together two different quality 154a as shown in Figure 41. 
pictures, is not desired to be cxrtput Accordingly, a sac- *o [0102] The second method of horizontally drnding the 
ond video signal restriction toformatioii provision sac- screen is advan tag e ous in providing a level of high com- 
tion 179 adds reproduction tostrction adomwUior> such palibiltty tor the todcwaig feesorv The first video arjfl&l 
as, for exanple, passw ord protection to Ihe second and the second video signal both represent an ordinary 
video signal stream. Then, the rep roduction apparatus 720x48Q-ptxel picture cbtained by drvkting the original 
cannot reproduce the second video signal independ- <s 1440*480-prxsf picture into two by a horizontal tine, 
errtly. In this manner, it o prevented that toe user views Accortfrxiy. even when the second video signal a erro- 
an abnormal picture of only toe second video signal. In neousty reproduced by an ordrnary reproduction appa- 
thrs case, a progressive reproduction appar at us repro- ralus surto as a CM) player, the resUtant padae has toe 
duces both the first and second video signals to realze same aspect ratio as that of the original picture. Such a 
a wide screen. so division system advantageously reefzes reproduction 

(0099) When such an optical disk is reproduced by the of an irtertace picture by an ordtoary reproduction 
reproduction apparatus in Figure 20. the second video apparatus, reproduction of a 525 proy esstve picture by 
sjgnal is not tadependei illy o ut pu t From the optica) a progressive reproduction apparatus, and rep ro duction 
dsk. the center shift amount 159 is reproduced by a of a wide screen picture having a scope of, tor example, 
center shrtt amounl reproduction section 159b. A wide ss 720P by a 720Phigh resolution reprorJur^ apparatus, 
picture syntoosrs section 173 uses the center shift Such advantages ara conspicuous in the ease of mov- 
amount 159 to synthesize a scope-fire picture. The 3-2 ies. which can be reproduced at the rate of 2X. 
transform section 1 74 performs 3-2 pull-down franstorm [0103] This method is applied as shown in Figure 44. 
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A 1440x960 progressiva picture 182a. is divided in hori- 
zontal and vertical cirections by a horifflrtaJ and vertical 
drviston taction 194 ol a pidura olvision aactian 115 
ustog, tor example, sub-band filter or wavelet transform. 
Then, a 525 pror/essive picture 183 is obtained Thia is 
rjvtaed into Interlace signals 184 and recorded as a 
stream lB8a 

[0104] Interpotatwn information 185 is divided into 
four stream 188c. 168d. 188a and 188* in a similar 
manner and recorded in units ol an interleave btocK 
The rrauamum transfer rata of each interleave btookisB 
Mbps by trie DVD formal When the interpotajion tofor- 



of 32 Ivtops is obtained In the case of six angles, tie 
transfer rate of 48 ivtops is obtained. Thus, 720P and 
1050P HDTV pictures can be recorded. In a conven- 
tional reproduction apparatus, a stream 188a is repro- 
duced and an interlace picture 184 is output. Regarding 
the streams 188c 1884. 188* and 188t. output restric- 
tion information is recorded on an optical dak 187 by a 
picture processing restriction information generation 
section 179. Therefore, an ugly picture of interpolation 
rtormatwn 185 such as differential information or tie 
like is not output in error. An optical dfe* ccfnpatjbfewfth 
HDTV and NTSC is realized by dividing a signal in a 
horizontal direction by the system shown in Figure 44. 
[0105] In Figure 20, an interlace signal rs obtained by 
the transform performed by the interface transform sec- 
tion 175. and as a result a scope-size screen 178 is 
obtained A 525P progressive signal is also output on a 
sccpe-siza screen in a suniar manner When viewed by 
a 720P monitor, a 525P signal is transformed into a 
720P progressive signal by a 525P/720P transform sec- 
tfon 176, S3 a result of which a letter box-type 720P 
screen 177 having 1280x720 or 1440x720 poets {pic- 
ture has 1280x480 or 1440x480 pixels) is output A 
scope-size picture (2.35:1) has 1 128x480 pixels A pic- 
ture having a similar aspect ratio to this is obtatoed. A 
movie signal has 24 frames/sec. Therefore, the transfer 
rate of the progressive picture is 4 Mbps. When the 
scope-size picture is recorded by the 2 -screen system 
according to the present irvention. the transfer rate is 8 
Mbps. Since a two-layer DVD can store data tor about 2 
hours and 15 minutes, a 720P or 525P high definition 
progress** pKfare can be recorded on ore optical disk. 
Such data is output on a oonventenal TV as an inter- 
lace signal, needless to say. As described above, the 
scope-size (2.33:1) picture of the movie can be output 
as a 52SP or 720P picture. 

[0106] Hereinafter, a specie method for recording 
and reproducing a 1050 interlace signal will be 
described An even held 208a of a 1050 interlace signal 
is divided into two pictures 208b and 208c by horizontal 
division means 209. Two pictures 208b and 208c are 
respectively divided by vertical division means 210a 
and 210b to obtain pictures 208d and 208e, and 208f 
and20Sg Anoddfi^21laadnrid^inaarn«arrrtan- 
ner to cbtain pictures 21 1d. 21 1e, 2111 and 211g. In this 



case, the pictures 208d and 21ld act as main signals 
and an interface picture is output by an existing repro- 
duction apparatus. Hor iz ontal fitters 206b and 206c and 
wtfoal titers 212a and 21 2b, inserted for preventing 
interlace interference and toe like, reduce aiasing dis- 
tortion of the reproduced picture. 
(0107J With reference to Rgures 27. 28. 42 and 49. 
the fie structure and identifiers for pictures will be 
described. Figure 27 shows a logical format of DVD. 
Each logical btock includes a video fie . As srwwnlnRg- 
ure 28. a rrshimum unit of > system stream is referred to 
as a 'cell-, in a eeO. picture data, audio data and sub 
picture are recorded in a packet in units of 1 OOP. 
[0108] Ace02l6(seeFicwel8)ofarrewsignaJofa 
first stream has a packet 217. A provider defined stream 
r^epackrt717rmat^acrtyo<20«bytiaT>>eprr> 
vfoer defined stream includes a progressive identifier 
218 indicating whether the signal is progressive or inter- 
lace, a resolution rdentflier 219 indicating whether the 
resolution is 525, 720 or 1050. a differential identifier 
220 indicating whether or not the interpolation signal is 



txx> 221 indicating the stream number of a fist sub 
stream. 

[0109] With reference to Figure 52, a process tor per- 



be described 

[0110] Rom the optical disk, reproduction process 
jo control information 225 is Hist rood from management 
information 224. Since the nformaticn 225 indudes 
restriction information on vDB, a 0th VOB 226a is only 
connected to a fist VOB 226b having a main picture in 
an existing reproduction apparatus. Since the 0th VOB 
35 226a is rx* connected to h second VOB 226c having an 
interpolation signal such as differential information, an 
ugty picture such as differential information is not output 
by the existing reproduction apparatus. Each VOB of the 



0(525] in toe 

first VOB 226b and the second VOB 226c. a progres- 
sive signal having 525 scanning fines Is reproduced 
from a progressive or high deflation HO reproduction 



4S mm] In a picture identifier 222 of the next VOB 226d, 
the progressive identifier^) and the resolution identifier 
219-10. An interlace signal having 1050 scanning Ines 
is output VOBs 226e. 2261 and 226g are interpolation 
to tor roa tion. Thus, an NTSC signal is output by a con- 
st) venttonaJ reproduction apparatus, an interlace csjrsaj 
having 720 horizontal pixels and 1050 vertical pixels is 
output by a progressive reproduction apparatus, and a 
tul HDTV-tormat signal having 1050 scanning fines is 
output by a high def inftion reproduction apparatus. The 
83 picture identifier 222 can be recorded in the manage- 
ment information 224. 

[0112] Wrth reference to Figure 53. the relationship 
among VPTS (video presentation tame stamp) of toe 



sub track of interleave block*, ie. decoding output time 
wil be desenbed. to the find VOB 226b as the main sig- 
nal, toterieeve blocks 227a. 227b and 227c era 
recorded together wtth VPTS1. VPTS2 and VPTS3. In 
the second VOB 226c. interleave blocks 227d 227e 
and 2271 are recorded together wtth VPTSl. VPTS2 
and VPTS3. A axwitionaJ player reproduces the inter- 
leave blocks 227a, 227b end 227c at IX. Since the 
main signal includes an audio signal, the audto signal is 
also reproduced. A progressive player fist reproduces 
the interleave block 227d of the second VOB 226c as a 
sub signal and stores the block in a buffer memory. After 
the storage, the progressive player reprrxfoces the inter- 
leave bfock 227. c< 0^ frsl VOB 226b The audio and 
vkIgo BQrab aV© Bynchranlnd with tto syvxftrortzstioft 
oTtorrrocric* the Irtart^bkx* 227i. Since the audro 
sigjial is included it the main signal, the main signal and 
the sub signal shown to parts (2) and (3) of Figure 53 
are output in synchronization with the audto signal In 
this case, a track tornp is performed between the Inter- 
leave blocks 227a and 227a 
[0113] Thus, a progressive signal shown in part (4) of 
Figure 53 is output By checking the VPTS of the toter- 



The data in the optical drsk is reproduced as an NTSC 
signal even by a conventional reproduction apparatus 
by sfotsferreous casting. Moreover, eccordtog to the 
present invention, a transfer rata of 1 6 Mbps is obtained 

f when two in terle a ve streams ere used. A cco rdingly, a 
standard HDTV MPEOHXirnpresston signal is recorded 
as "« is. With a DVD, a transfer of only 16 Mbps is 
obtained with two interleave blocks. Since an HDTV 
compre ss ion video signal Is a 16 Mips signal, audto 

it data cannot bo recorded Accenting to the present 
toventton, audio data of the NTSC signal of the main 
signal is used Therefore, an audio signal can be 
recorded even when an HDTV signal is recorded with 



signal and 1he sub signal are decoded in synchroniza- a transtor m section 1 39 of toe recording apparatus 



[0114] Figure 54 shows an arrangement of signals in 
a simultaneous cast system by which an NTSC signal 
and an HDTV signal are recorded as interleave blocks 
rrfoependentty at the same time. In the VOB 227a as the 
main signal, a video signal and an audto signal 232 ere 
recorded to the VOBs 227b and 227c. an HDTV com- 
pression video sxjnat corresponding to about 1 6 Mbps 
is recorded. 8 Mbps for each, by the interleave system. 
A conventions) ptayer and a progressive player shaen in 
parts (1) and (2) of Figure 54 reproduces an NTSC 
(5251) 40M An HDTV ptayer shown w part (3) of Fig- 
ure 54 reprxxfoces a 16 Mbps HDW signal as a resutt of 
obtaining only audto data from the first VOB 227a. 
rra*oduring a first sub picture and a second sub picture 
from toe VOBs 227b and 227c, and synthesizing these 
data. Since the reproduction of the sub signals is 
restricted by the reproduction process control inrorma- 
txxi 225, an existing DVD ptayer does not reproduce an 
HDTV c o mpre ssi on signal even when the user errone- 
ousfy operates the player. Thus, an NTSC signal is out- 
put by toe existing player, and an HP TV signal is output 
by the HPTV player. Figure 55 is a block diagram of a 
reproduction apparatus. The operation of the reproduc- 
tion apparatus is not described in detail saice it is smear 
to the operations descrtoed abova A reproductio n sig- 
nal from the opslcsj drsk is divided by an mterieeve btock 
drviston section 233. A main signal Is decoded by an 
audto decoder 230 of an NTSC decoder 229. and a first 
sii3 signal and a second cub signal which are each an 8 
Ktope stream, are decoded by an HDTV decoder 231. 
Thus, an HDTV signal and en audio signal 



tf [0115] Mow, a method tor removing Interlace toterter- 
ance wit be descrtoed. When a progressive signal is 
transformed nto an interface signal by removing unnec- 
essary components, aliasing distortion is generated and 
thus a moire of a low frequency component is gener- 
al atad. A 30 Hz line f lexer is also generated to order to 
avoid these toconvenfencos, toe signal needs to be 
passed through interlace interference removal means, 
totertace rterfsrance removal means 140 is added to a 
progressive sajnal section of a pro^ossive/fntertacs 
to Fig- 
ure 22 (described above). When aprogreorre signal is 
afout the interlace interference removal means 140a 
detects a video signal having a high prcbabCry of berrig 
aiterterad with from toe nput progressive signal and 
ao passes orsy such a vrdeo signal through an interface 
interference removal titer 141. For example, in the case 
of a picture having a low vertical frequency component, 



the fi2er is bypassed by a titer bypass route 143. Such 

» an operation alleviates the deterioration to the vertical 
resolution of the picture. The totertace toterference 
removal fitter 141 includes a vertical fitter 142. 
[0116] In part (a) of Figure 46 (time and space fre- 
quency dtegram). toe hatched area represents an alias- 

*o tog distortion generation area 21 3. 

[0117] The anastog distortion generation eree 21 3 can 
be removed by a vertical finer. Spedficafly, as shown in 
part (c) of Figure 46, toree she memories 195 are pro- 
vided. Regardtog a progressive slgnaJ having 480 thes, 

45 picture information on toe target ine (nth Bne) and pic- 
ture information on the immedatary previous end sub- 
sequent ines ({n-ljth Ine and (iHlVth fane) are added 
together by en odder 196. Thus, info r mation of one ahe 
Is obtained, and 240 interlace signals are generated 

so Such processing fitters the information to a vertical 
direction, resulting in aseviatton in the totertace interfer- 
ence. By changing the adding ratio of the three Ines, fil- 
ter characteristics can be changed. This is referred to as 
a "vertical three-ftoe tap titer*. By changing toe adding 

a ratio of toe center Ine with respect to toe immediately 
previous and subsequent Ires a simpler vertical filter 
can be obtained As shown to part (d) of Fgure 48, nhe 
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for exampla the (n-1)th fine of the previous frame and a pr ogressi ve picture is reproduced, 
the (w-1)th Itoeof the s ub s equent frame (even Ones) are [0121] A method tor removing in 
developed on an identical space, in lieu of a ample ver- when the progressive picture rsprcduced in this manner 
tical fitter. Such a time vertical lifter 214 has an effect of is output to an totertace TV 148 as an totertace signal 
aleviabrig interlace interference, which occurs when a i will be described. When the interlace intarfererce 
progressive signal on the optical dis* to reproduced by a removal filtering identifier 144 is oft a detemwwtion 
non-progressive player and only an interlace signal is switch circuit 149 is switched to pass the progressive 
listened A horizontal fitter 206a is realized by adding s<gnal through the interlace toterference removal filter- 
two pixels to a horizontal (fraction to synthesize one ,og identifier 144. Then, two frames 93a and 93b are 
pixel Needless to say. however, such a fitter deteno- M transformed by an interface transform section 139 into 
rates the resolution ol the progressive picture. The filer odd and even interlace signals 72a and 73a Thus, en 
erfed is alevwted by preventing frrtering on a picture ordtoary interlace signal is output In this case, a picture 
having a tow probabity of being interfered with or by with no interface toterference is displayed on the inter- 
changing the adding ratio to realize a vertical titer. tace TV 148. Since toe totertace i n terferen c e removal ft- 
When the fitter effect rs weakened, the deterioration to u far does not Influence the totertace signal dgnrflcantfy. 
the resolution of too progressive picture is Bloviated A the interlace sfonal ts ret dotunorated. A progress** 
progressive reproduction apparatus according to toe signal wtth no interlace interference removal filer is out- 
present invention filters the information suffideniry to put to a process** signal output section 215. By the 
remove interface toterference during reproduction, so system of turning on and off the interlace Interference 
that it is not necessary to titer the totormatxxi when x removal filar by the reduction apparatus, a prog/es- 
betog recorded When such progressive reproduction srve picture with no quality deteri or ati on and an toter- 
apparatuses replace the existing reproduction appara- lace picture with no quaity deterioration such as 
fuses to toe future. Storing during recording wilnotbe interlace i n terference are both obtained 
necessary. In such a casa, there will be both fitored [0122] When stow reproduction of a speed of 1/2 or 
optical disks and unf tiered optical disks. The interlace » loss and still picture reproduction is performed, toe 
interference removal means 140 outputs an interlace removing filter is weakened since the interlace toterfer- 
interference removal identifier 144 to check whether or erica is alleviated 

not the picture has been fitered and records the mfor- mi23] Next, a method kw urcroving special reproduc- 
matoon on the optica) drsk 85 by recording means 9. tion wit be descrtoed When an instruction to perform a 
[0118] With reference to Fgure 50, a specific method ao stow or still picture reproduction is issued toe con- 
forrecordtogattlerrdentrfierwillMdes frot section 147 through an operation rput section 150 
IrJentlier 144 is put to a header to 1 GOP, which is an to stow/Still picture reproduction means 151. the toter- 
MPEG recording unit to one stream. "00" indicates that lace transform section 149 divides the 480 tinesofthe 
the Signal is not lilterBd -10" indicates that the signal frame 83a rno two ffolcfa using a frame processing tec- 
has been passed through a vertical ma "OT nrfxartss 35 tion 152 to create and output an odd interlace signal 
that the signal has been passed through a horizontal fi- 72bandaneveniraorticeslgra}73bThen, alowor^ 
tar. "1T indicates that the signal has been passed interlace picture having a resolution oi 480 with no btur- 
through a vertical and a horizontal fitter. Since toe titer ring is displayed on the interface TV 148. to a convcrv 
idenfifier 144 is put in the rrtnirnum unil of 1 GOP, the fi- tional interface reproduction apparatus, the resolution 
tercanbeturriedonorrtTiriuniSot 1 OOP m the repro- « needs to be lowered to 240 in order to obtain a stow or 
auction apparatus Aocordtoghjt deterioration of the stiO picture with no btorrng. According to the present 
picture quality by double fitemg is averted invention, a stow or sal picture havtog a resolution of 
[0119] VVStorefarer«toparts(a)and(b)^Rgure32. 480 with no blurring is obtained by transforming the 
an operation of a repro ducti on apparatus 86a tor repro- interlace signal toto a progressive signal once and then 
ducfogancpticafdiskSSwabectescrtoed AsinFtgure 44 transforming the progressive signal back to trie interface 
21. two totertace pictures 84a and 84b are reproduced sional. Rgure 32 iflustratea tots process in the flowchart 
to synthesize a progressive picture 83a. rtotabty when to part (a) (steps 153a through I53g). The detaled 
the totenace interference removal fatenhg identifier 144 descrtotion of toe flowchart is omitted 
is "ON* or when special reproduction such as "stow* or [0124] Wtth reference to Figure 26, a method tor out- 
"sta picture" is not performed and a progressive picture so putting streams in two channels axtinuously wil be 
is not oufout either, an interlace signal is output directly described The two-channel streams are recorded on 
by an interlace oufout section at 1 X This is energy effi- an optical drsk as pcttras in cameras 1 and 2 by an 
cienL eiterleeve system A first stream from toe drsk is repjo 
[0120] When special reproduction is performed or duced and then switched to a second stream 
when the interlace interference removal roaring rJenti- ss [0125] With reference to Figure 35. a method for 
fier 144 is oft, a -2T instruction 1 « is cent from a corv swrtchrng a specrtic stream to another stream smoothly 
troi section 147 to a motor rotation speed alteration with no disconnection when the contents of toe optical 
sal 2X. end 



crfstreerns are multiplexed wis" be descrtoed As shown 
in part (1) of Figure 35, en epical dsk 106 rridudes two 
different streams as a first stream 111 of a first vtoeo 
signal and a second stream 1 12 of a ser^ vioao sig- 
nal. The two streams 
tally at the same radius 

[0126] UsuaBy cinfy the first video dgnal as a base 
stream is reproduced Accordingly, a fist stream 1 1 1 a is 
rr^oducedandlhenatirst stream 11 lb is continuously 



switch toe fist video signal to the second video signal 
from an instruction input section 19 to Figure 5 at time 
t-to, a tracking control circuit 22 in Figure S is used to 
access a track at a caterenj racial position, thereby ouf- 
putttog a second stream 112b of toe second video oq- 



a progressive pfoture havtog 720 fines or a 1050P signal 
is rJvfcted by toe picture division section 115 toto 52S 
basic information 187, prorjessive picture 183 (or 525 
ntsriace picture 164) and interpolation to 
Differential information 185 between the 
Son 187 and the interpolation Information 186 a 
obtained by the differential device 1 1 6a. The differential 
irtarmation 185 is divided by a s e c ond video signal divi- 
sion section 7Bc and a third video signal dhrision section 
78d toto four streams 188c. 188d. 168e and 1881. 
These streams are sent to a ccrrpresston section 103 
and processed with nterieaving by an toterleave section 
113a Thus, six streams are recorded to the angles on 
an optical dsk 1 87. 
is [0132] Allhrspototthestiearrsl88c.l88d18&eand 



[8127] Thus, as shown to part (2) of Bgure 35. the fast tion, and thus do not prwide a 



seamlessly wtth no disconnection at time t»tc to terms 
of the video, audio and sub picture signals. 
[0128] A method lor realizing such a seamless repro- 
duction by synchronizing toe video, audto and sub pic- 
ture signals wit be described later. 
[0129] Wrth reference to a timing dragram of parts (3) 
and (4) of Figure 35, a specific method tor reproducing 
data wil be descrtoed As descrtoed with reference to 
the btock diagram of Fajure 22, a progressive picture as 
the first vtieo t<gnaJ rs divided toto man nterlace vxteo 
signals A1 through An (Odd Fist) and sub interlace 
vxleo signals SI through Bn (Even Fust}- The signals 
are recorded separately in first-angle and serxnd-engle 
sub charmers. Although not described with reference to 
Figure 22. a progressive picture as the second video 
signal is also divided toto main i n te rl ace video signals 
CI through Cn end sub interlace video sonais D1 
through Dn. The signals are recorded separately to 
third-angle and fourth-angle sub channels as shown to 
pert (3) of Figure 35. Part (3) of Fgure 35 is a timing dra- 
gram of tr» principle shown to Figure 36 The operation 



[0130] Rgure 36 puts a focus on an toterieeve section 
of the recording »pp a,at "* shown to Figure 22. A pro- 
gressive signal as the fist video signal is divided by a 
fist video signal division section 78a rto a main signal 
(Odd Firet) and a sito signal (Even First). The amount of 
information can be reduced by f nftog a differential sig- 
nal between the main signal and the sub skjial by a dif- 
ferential section 1 16a and corT^esstog the main signal 
and toe sub signal to be recorded on the drsk. In the 
case ol a progressive signal, the correlation between 
a d jace n t odd and even Ines is quite strong, end accord- 
ingly toe amount of information of a Differential signal 
between the two ines is smal. Thus, the amount of 
totorroation to be recorded can be sigrdicanOy red uc ed 
by fixing the dtfterential signal. 
[0131] Accortfng to the present invention, the signals 
are recorded in a derided manner ustog the Differential 
device 116a as shown in Figure 44. A 720P signal. La. 



being decoded by the ri 
put onto a TV screen. Such an abnormal picture makes 
toe viewer feel uncomfortable In order that the streams 
188c. 188d. 188e and 1881. irtufing the interpolation 
information 186, recorded to different angles not be out- 
put by a oonprogressrve reproduction apparatus, 
restriction information is generated by the picture output 
restriction information generation section 179 and 
recorded on the optical disk 187. Specifically, such infor- 
mation prevents a specific stream from being opened 



toe user views the abnormal pictoraoUatoedbydecod- 
tfiQ thft interpolation inkxttiBibort. 
[0133] Returning to Figure 36, Ihe first video signal is 
thus compressed, so that the main signal of the fast 
video signal is dMded toto A1 and A2 Interleave blocks 
83b and 83d, each including 1 OOP or more. The main 
signal of the second video signal is divided into CI and 
C2 toterteave blocks 83a. The sub signal ol the second 
video signal is divided toto Bi and B2 interleave blocks 
63e and 33g and 01 and 02 interleave blocks 831 and 
83h. As shown in Figure 38, a recording stream 117 a 
generated from these fou pieces of data, to the record- 
ing stream 117, the blocks are arranged in the order of 
A1. B1, CI, D1. A2, B2. C2. and D2. The recording 
stream 1 17 is recorded on an optical dak 115 by record- 
ing means 145. A1, BI. A2 and B2 correspond to the 
fist video signal of the progre ss ive signal Ac c ordingly, 
the signals are recorded on the optical drsk 1 1 5 to ihe 
order of the fist video signal, the second video signal, 
toe fist video signal and the second video signal. A 
seamless reproduction performed by the AV synchrori* 



[0134] In the above descriptor, 1 OOP or more of the 
MPEQ signal is recorded in each interleave block. Pre- 
cisely, one interleave btook is restricted to about OA 
seconds or toss. Therefore, only 30 herds of a video sig- 
n. Arxordtogry. only 
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30 GOPs can bt r worded in one interleave btock at toe 
maximum On. interleave block of the P"*** inwntion 
m irmtad to 1 OOP or more and 30 OOP or 
(0135) A mrthcd tor cornpresston w»l be described. 
Interlace signals 79a and 80a of a first VOB 1 1 8 are put 
together n a field pn 125a and erKOttod by a frame 
ewodtog section 123a into a frame encoded signal 
127a. 

[0136] Adurr^r^121da«econdVOB119iatirsl 
encoded by a field emoting section 1 24b in a compres- 
sion section 82b on a lie»*y-fieU basis into a field 
encoded signal 129. Next an even interface signal 80b 
and an odd interlace signal 79b, whfoh are sub signals, 
are put together as a first field pair 126a, frame- 
encoded by a frame encoding section 1 23b totoocom- 
pression section 82b into a frame encoded signal 128a. 
[0137] Tr^anOddnrsiduTirfiyfle^iiaddodtotoe 
second VOB 119. Thus, the second VOB eignai 119 
starts with an odd interlace signal. Sfoee the signals are 
recorded in the order of an odd iniertace signal and *en 
an even interlace signal, the signals are reproduced 
smoothly by a DVD player, In this case, one progressive 
signal corresponds to frame encoded signals 127a and 
128a. Duetofhs field encoded signal 129 obtairied from 
the dummy field, there is an offset time period 130 of td 
between the frame encoded signal 1 27a from the main 
signal and the frame-encoded signal 1 28a from toe sub 
signal Accordtogty. it is reqtarad to output the sub signal 
eerier by the offset time period wti 



a and 93b are output through a 
progre s sive transform section 90. In the arnbodirnent 
where the dummy field 121 is bypassed in this manner, 
an odd field and an even field are output in synchroniza- 
tion with each other. Thus, a progressiva signal, an 
audto signal and a sub picture signal with matching time 



mation is absent, the progressive swrtoteng section 135 
is switched to No, and thus the dummy field 121 it not 
r(j bypassed. Progressive transtorm is not performed. 
Thus, an interlace signal 13S is output Such an output 
ol the interlace signal 138 occurs in a co nven ti onal CrVD 
player without a progressiva function As desc ri bed 
above, the dummy frekf bypassrxj means 1 32 is turned 
>i on for processing a progressive signal. Otherwise, the 
dunmy field bypassing means 132 is turned off, so that 
an ordinary held encoded interlace signal is normaly 
output without dropping the field. 
(01 40] A second method is used when the dummy 
X fidd 129 is field-encoded into 1 GOP frames and can be 
frames of the sub signal Before 
ugnal 129 obtained by 
by i OOP by 
xtssi 

25 137. The skipped totormation is input to a buffer 131b, 
or stopping is performed when data is output from the 




[01381 With reference to Figure 34, the operation of 



Figure 21 wS be described in more dotal A signal from 
the reproduction section 95 is dfvided into a IM VOB 
118 as the main signal and a second VOB 119 as the 
sub signal. The frst VOB 118 origmfry starts with an 
odd line and thus can be extended as it to. The second 
VT» 118 has a dummy field 129 at the start thereof for 
eiithoring. Reproduction of the second VOB 118 as rib 
results to generating an offset time period 119 of td 
between the man signal and the sub signal. Since it rs 
time-con su ming to synthesize the frst progressive sig- 
nal in such a case, a picture cwrespcnrJng one VOB 
and a picture corre sp on di ng the next VOB are not con- 
tinuous. in order to avoid this, the present indention pro- 
videstwo method tor slapping a dummy field 121 . 
(0139) According to a first method, a field encoded 
signal 129 at the start ol the second VOB 119 is once 
input to an extension section 132. When progressive 
identification reformation is detected during or after field 



135 is switched to tts. Thus, the dummy field 121 Is 
stopped by dummy field bypassing means 132 so that 
an even interlace eignai 80b Is f irst output and Ihen an 
odd interlace signal 79b is cutout This signal is syn- 
chronized by syTx h ron iza tron means 133 with an audio 
signal 134 and a sub picture atonal 135 such as sitoti- 
tieswhtohare 



the sub signal paired with the main signal or field ntor- 
rnttton is input Thus, by ordinary means described 

» above referring to Rgure 21, the even totariace eignai 
80 and the odd interlace signal 79b are extended, inter- 
lace- transformed, synchronized with the main signal, 
and transformed nto progressive sxjnais 93a and 93b 
by the progressiva transform section 90. 

J5 [0141] According to the second method, the dummy 
ftoto is removed while the dummy field is in the form of 
the encoded rrtormation Therefore, the dummy field is 
not required to be processed by the buffer section 131b 
or the extension section 88. This method Is appropriate 

40 for putting a field encoded in units of 1 OOP to the sterl 
of the second VOB. 

[0142] According to the first method, the dummy field 
129 and the field signab in each frame 177a are field- 
encoded together to generate a unit of 1 OOP. This is 
45 affictonl where a dummy field is inserted at the start of 
one interleave block in. tor example, a seamless multi- 
ple angle system having a high recording efficiency. The 
fast method has an effect of extending the recording 

SO (OiaSMSy stopping the dummy field 121 ontybrpro- 
oressive processing in this manner, progressive pic- 
tures can be reproduced with no disconnection at tie 
border between adjacent VOBs or between k iter leave 
blocks in the case of a wwmtess mtitxie angte system. 

S3 [0144] Such processing wi be described with refer- 
ence to the flowchart in Rgure 37. to step 138a, an 
instruction to start reproduction of (2n-1 )th angte data is 



titter is present is cheeked. If yes. the | 
to step 1381. If no. in step 138c, whether or not the fol- 
lowing three conditions are fulfilled is checked. Condi- 
tion \ is that there is one field (or an odd number of 
pieces of fields} of GOP at the start of toe nth angle 
VOB Condition 2 is that one field of OOP is not existent 
continuous to one field of OOP. Corforobn 3 is that toe 
leading OOP of the (2n-l)to angle does not correspond 
to one field. Then, in step 138u\ whether or not the three 
conditions are tu»»ed is checked, tt no, in step 138e, 
interlace processing is pertorrned to output only the <2n- 
1)th angte If yes, in step 138f. the processing is 
switched to progressive processing. In step 138g, 
whether or not the reproduction is to be performed from 
the start of the (2n-l)lh engleVOB is checked. Bno. the 
processing Jumps to step 138|. ft yes, to step 138h, the 
nth angle VOB is output while dropping the picture of 
the first one field or GOP cornxponcfing to one field. 
When the (2n-1)th angte includes an audto signal, the 
VOB is output whee dapping the frst offset time period 
dt (default value: 1*0 sec), to step 1 38}. the main sig- 
nal of the (2n-1)th angle and the sub signal of the 2nth 
angle are decoded, synchronized and synthesized into 
a progressive signal. In step 1 38k. o progressive picture 
is output When e seamless multiple angte output is per- 



with a normal IX drive. According to Ihe experiments 
performed by the present inventors, a s atisfactory pro- 
gressive picture is obtained when the sum signal is 6 
Mbps and the difference signal is 3 Mbpa. Thus, a satis- 



[01481 In the case of a movie, which corrtatos a pro- 
gressive picture of 241 frames, a sufficient picture is 
obtained by the PS0M system. The system shown to 
Figure €1 is basically the same as those shown in Fig- 
ures 22 and 23 . fri the latter halt of the production of the 
disk, a sum signal rs recorded m the basic stream wrtha 
base stream dentinal being added toeroto in an author- 
ing section, and a difference signal is recorded in e pro- 
vider defined stream with a provider defined stream 
identifier being added thereto, ri the case of a movie, a 
3-2 



(01431 The reproduction apparatus decodes the sum 
x signal from a packet provided with the basic stream 
identifier 267 by a first decoder 69a. and decodes the 
difference signal from a packet provided with the pro- 
vider defined stream identifier 268. Signals A and B are 
obtained by a sira calculation section 250 and acSfter- 
ton 2S1. Thus, a 52SP eignai is 



t38n. where each interleave block of the {2rvl)th angle 
(i.e.. sub signal) is field-decoded, and the output is per- 
formed wtmk» the first block is skipped. Alternatively, the 
outputting order of the odd lines and toe even lines is 
inverted at the time of interlace transtorm. fri step 138p, 
the progressive picture is synthesized and output. 
[0145] Due to authoring, several seconds of dummy 
field is inserted at the start of the multiple angle VOB. 
The dummy field group at the start of the VOB is read. 
In e similar manner, the leading address at which the 
multiple angle VOB starts is read from the PGC data. 
For ordinary reproduction, data is read from the start of 
the VOB. For only 30 or progressive reprodu ct ion, the 
dummy field is s kipped and the data is reed from the 
starting address of toe VOB conesponotog to each of 
the multiple angle VOB Thus, 30 or progressive pic- 
tures are prevented from being eiterrupted at the bo rd er 
of adjacent VOBs. 

[0146) So far. the MADM system has been described. 
Hereinafter, a provider defined stream picture drviston 
rnuftiptox system (PSDM) as another system wBI be 
described. Fgure 61 rs a block dtegram of the PSDM 
system of a vertical dvlston system. Fkjurs 62 is a block 
rJagram of toe PSOM system of a horizontal rJvisfon 
system. Figure 63 shows a signal formal of the PSOM 
system 

(0147) As shown in Rgure 63. a CTVD video signal has 
10.08 Mbpe, and a provider defined stream is defined 
separately from a basic stream. A sum signal described 
with reference to Figure 23 can be added to the basic 
stream and put into the provider Defined Stream Such a 
signal can be reproduced by changmg the canst even 



[01501 Figure 62 shows a system tor drvktng a wxle 
52SP signal in a horizontal direction and PSOM -record- 
ing the resultant signal as two interlace signals, Iks in 
x Figure 58. 

(0151) With reference to Figure 26 and part (3) of Fig 
ure 35. a process for reproducing the optical disk 155 
and swi fch tog the first video signal to the second video 
signal at t«tc wB be descrtoed As shown in Figure 26. 
» the optical cfsk 155 (provided as an example of an opti- 
cal medium) has lour channel stream recorded by an 
interleave system. The streams are recorded in the 
order of At, B1 , CI , 01. A2. B2. C2, 02, A3. B3, C3 and 
D3 in irterieave units of 1 GOP. Since the tirst video «g- 
40 nal is first output interleave blocks (hereinafter, referrad 
to stopry as "ILB") 84a and 84bfi.e. A1 and B1) are 
contrnuousty reproduced and a track Jump 156 is per- 
formed, thus reproduemg IBs 84a and 84f (La, A2 and 
B2). When the first video signal is switched to the see- 
« ond vtoao signal at Utc a track jump 1 57 is performed, 
thus reproducing IBs 841 and 64h {i.e. C3 and D3). 
Thus. Al , A2 and C3 as rnato signals and B1, B2 and 
03 as sub signals are reproduced, extended by the 
extension section, and sent through toe synthesis see- 
so tion 101b to the output section 110b The resultant sig- 
nal is synchrortzad with a sub picture signal from a sub 
picture decoder 1 59 and an audto signal from an audto 
signal reproduction section 160 by the AV synchroniza- 
tion section 158. Thus, these signals are cutout with 
55 rnstcfang timing. Accordingly, toe progressive signal in 
the first stream and the progressive signal ri the second 
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less reproduction wil be descrtoed later. 
[0152] With reference to Figure 45. a method for syrv 
chrorilztog two picture donate and an audto signal when 
two streams are simultaneously reproduced as in toe 
case of. for example, a 3D picture or scope picture will 
be descrtoed. When three or four streams are simulta- 
neously reproduced as in the case of a 72CP signal, a 
similar method is usa ble and wil not be descrtoed. 
[0153] First a method tor syrtchraniztog two streams 
according to the present tovention wfl be described. 
First as shown in Figure 39, a system reproduced from 
the optical disk is once aocumutated in a track buffer 23 
and then sent to a first video decoder 69d and a second 
video decoder 69c. In the track ot the optica! disk, a hrta 
stream A and a second stream of the progressive signal 



[0154] Frst, toe stream A is reproduced to 2X rotation, 
and data accumulation in a frst track buffer 23a of toe 
track buffer 23 is started As Ehown in part (1) of Ron 
45. when Ml to t2. data tor f interleave block (ILB) II of 
the first video signal tor t intedeave time T1 is accumu- 
lated. A first track butter data amount is increased, and 
becomes equal to 1 1LB at Ut2. Thus, data accumuta- 
tion tor 1 ILB of the tirst video signal is completed At 
Ut2, alter accurnulatton of data tor 1 ILB of the first 
video signal correspondrng to 1 GOP or more is com- 
peted, the second video signal (stream B) is repro- 
duced from the optical disk starting from the interleave 
block 12. As shown in the sofid the in part (4) of Figure 
45. data accumulator! of the second video signal in a 
second track buffer 23b is started at W2 and continued 
until MS. From W2 through tfl, as shown in parts (7) 
and (10) of Figure 45, the video presentation stamps 
(VPTS) of the first video signal and the second video 
signal are synchronized and respectively sent to the first 
video decoder 69c and the second video decoder 69d 
from toe track butler 23a and toe track buffer 23b. As 
shown in parts{8) and (11) of Figure 45, the input sig- 
nals are output as two pieces of video data after being 
extended by the first and second video decoders 69c 
and 69d. The output of these pieces of data starts at 
MS. which is delayed by a video delay time period twd, 
which is reojured lor MPEG extension of the data. From 
t-t4 through no. the streams A and Bare synthesized 
into a progressive signal by a progressiva transform 
section 170. Thus, a progressiva signal tor one toter- 
leave block is output 

[0155] As described above, from t-t? through tS, data 
tor one interleave btock is input to trm decocterv Accord- 
ingly, the data in the frst track butter 23a and Ihe dato in 
the second frack buffer 23b are consumed and reduced 
at substantially the same rate. Therefore, as shown in 
part (2) of Rgure 45. the data amount in the first track 
buffer is reduced from M2 through 17. Al W7, toe data 
amount is 1/2 of 1 1LB. Since data reproduction for the 
1 starts at M7. the data amount 



IB. Stncc data input to ihe frst decoder 69c Harts al 
M8 as at W2, the data amount reduces until Mil. 
Finally, the buffer memory amount becomes 1/2 LB 
[0156] With reference to part (4) of Figure 45. a 

i change in the memory amount ri the second track 
buffer 23b tor stream B will be described. At ua. input 
of data B1 tor toe ntorteeve btock 12 of stream B in the 
second track buffer 23b starts. At the st 
far of data B1 to toe si 

re Acoordngry. the buffer amount at t-«5 is 1/2 ILB. When 
2 -angle recording of a progressive signal according to 
the present invention is performed, it is necessary to 
perform a track jump to the interleave block 15 ever the 
foterieave Mocks Q and 14 since there are tour streams, 

rs l e., tour intadeave blocks. During toe jump period 197 
(tj), data input from the op ti cal dtek is attempted. Thus, 
the buffer amount of the stream B is reduced untJ MS, 
when toe buffer amount is dose to zero 
[0157} Since input of data B2 of the rtedeave btock 6 

x starts at Uf&. the buffer Bnrxxrrt starts increasing again. 
At Mil, Ihe memory amount of the second track buffer 
is 1/2 B_fl. Atfcni, atrackrurrptDtfie rtarleeve block 
19 of A3 over the interleave blocks 17 and 18 is per- 
formed. 

a (0158] The above-desarbod operation is repeated 
[0159] Now, toe rrimmum necessary memory capac- 
itor a trackbuttar 23 (total cap 
ond track buffars 23a and 23b) according to tha system 
of the present invention wd be checked. A track buffer 

x capaaty 1 98 irxicated by dotted krietopart(4)of P«ure 
45 shews the total data amount in the first and second 
track buffers 23a and 23b A continuous reproduction is 
realizad by setting the total capacity of a minimum 1 1LB 
tithe back buffer. 

as [D1S0] According to the present invention, Ihe total 
capacity of the track buffers 23a and 23b is set to be 1 
toterteave btock or more tor progre ss ive reproduction. 
Thus, overflow arxJ unrJerftow of the track buffer are pre- 
vent ed A method for switching the system dock STC 



Figure 31. A progressive signal includes two streams A 
and B Here the streams of two interlace signab torm- 
tog a 1 1LB r^rograssh* signal are referred toasAI and 
B1.Aashovminpert(t)rtFic^3l.c«aA1 tor stream 

» As reproduced during toe 1/2 ILB time period and all 
the data is recorded in the buffer. Then, as shown in ped 
(2) ol Figure 31 , data for stream B is reproduced at B1 
and stored to the buffer after Al is reproduced. Since 
toe data reproduced from the optical ctsk is restricted 

so with stream B (pad (2) of Figure 31) as descrtoed 
above, the track buffer does not overflow. Stream A 
(part (3) of Figure 31) or stream dock (SCR) from Ihe 
track buffer tor stream B is reset substantially in syn- 
chronization with the start J of the reproduction of 

55 stream B (part (2) ol Figure 31). Since stream B is out- 
put al the speed of 2X. toe stream dock is counted at 
toe speed of IX as shown in part (3) of Figure 31, i.e. 
at half the speed of stream B due to fhe buffer. Al point 



G the stream deck is reset Time VPTS2 at which the 
video SMjnal tor stream B is output needs to be synchro* 
rizedwfto time VPTS1 in osnsideration of the delay lima 
period Tvd due to, tor example, MPEG decoding time 
period to this case, at point I (t«Ti), when the VPTS 
stops rxsng, nv synenrornzaaon control rs ressneo. oy 
checking VPTS2 of stream B and synchronizing VPTS1 
of stream A to VPTS2, synchronization is realized by 
one-system simple control. VPTS1 can be used addi- 

[0161] Audto data of synchronizing stream B is repro- 
duced and the system dock is switch ed at point H using 
APTS of stream B as shown in part (4) of Figure 31. 
Regardtog a sub picture signal of stream B, the system 
clock can be switched in a srntrar manner. 

(0162) By using data of stream B with priority. AV syn- 
chfontzation is reali ze d with svnpie control. 

(0163) All the data m streams. A1 and A2 « stored in 
s not over- 



Therefore, a two-layer disk acconenodates the data for 
one layer and a progressive signal. 
(0165] The synchronization method of the present 
tovention functions as follows. Where 



flow. Stream Bt n 
accorefng to the present ewention, the synchrorazatxjn 
control is pertorrned using stream B and the system 
dock is ewdchod to control the signal ftow so that 
VPTS2 does not exceed the VPTS threshold level as 
shown in part (6) of Figure 31. Therefore, the buffer 



reduced to 1/2. Furthermore, by the system dock is 
switched at port H (t»Th) as shown in pad (4) of Figure 
31, the audto signal is reproduced smoothly without 
exceeding toe APTS toreshoid level. The sub picture 
information Is also reproduced with smooth synchroni- 
zation. Accordingly. pictLre, aucko and sub pictora (sub- 
titles or the like) signals are synchronized, and picture 
and audto are reproduced seamlessly. The audo signal 
and the sub picture signals of stream A can be omitted. 
In the errtoodtoienl where the audio and sub picture sig- 
nals are put into stream B so that stream B2 is repro- 
duced by an easting reproduction apparatus, and 
reproduction of stream A is control! od by the second 
video sxjnat output oontrel nforrnation provision section 
179: a ptotore with no audto signal b prevented from 
being output By omitting the audto and sub picture data 
of stream A progressive picture software for example 
a 2-hour movie, can be recorded in one two-layer disk 
by the interleave block recording system according to 
the present invention Such an effect wfl be descrtoed. 
In the case of a movie, data tor about 2 hours and 15 
mrnutes can be recorded on a ono-tayer 4.7 GB DVD. In 
order to perform 2-channel recording of a progresskfe 
picture without finding a differential, 9 4 GB ts required. 
A ptotore signal requires 4 rvtops, and sub picture and 
audto signals require almost 1 Mbps. When the audto 
signal of 1 Mbps is recorded in one stream, a total of 
only 9 Mbps is sufficient In Other words, crnty 90%of the 
data amount i.e. 8.S GB (90% of 9.4 GB) is sufficient 



btock of stream B is recor de d on the optical disk, wrhen 
(he first data (eg., stream A) is stored to a frack buffer 
and the next data (e.g.. stream B) is reproduced, the 
synchronratton uitonittUon of Stream B is mainly used 

re SpedftoaOy, the system dock is switched so that the 
video time stamp of stream B (VPTS2) does not exceed 
the threshold value of VPTS2. fri this manner, video and 
audio signals are reproduced in syrKhroruatton with 
each other Mto no disconnection Stream A can be road 

i< from the buffer fri syivhronUation with the time informa- 
tion such as VPTS2 (time stamp of stream B). Thus, the 
control is simple 

(0166) As described above, according to the present 
invention, the first stream is once accumulated in a 

x butter and only the second stream is processed with 
synchronization Thus, the control is accurate end sim- 
ple. Overflow and underflow can be pravartad by setting 
the size of the buffer memory to be 1 1LB or more 
[0167] An existing DVD rep r oduction apparatus uses 

ts a 100 to 300 kB buffer memories, whidi is about 1/5 of 
the standard 1 La According to the present invention, 
smooth reproduction is performed with the standard 1 
tLB buffer memory. 1 ILB corresponds to 0.5 to 2 sec- 
onds. Since toe was time period in the case ol mufttoie 

x angla reproctocticn can be orfy abcia 1 second, 1 ILB is 
actually considered to correspond to 0.5 to 1 second, fri 
order to handle an 8 KAbps stream corresponding to 1 
second, a buffer memory of 1 MB or more is usable to 
the reproduction apparatus according to the present 

$s ewention. 

(0168] The synchronizatian control section 166 ri Fig- 
ure 30 can switch the system dock using the synchronv 
zatton data regarding Ihe toterteave blocks (2 and 16 of 
toe second video signal to realize si 



tor interleave blocks 12 and 16. the motor n 

of stream B. Thus, the memory 
amounts of the track butters 23a and 23b canbeope- 
4$ irized so as not to overflow Al the data tor the toter- 
teave blocks B and 16 of stream A is in the track buffer 
23a and is not suitable to optimize the buffer size When 
audio data ol the interleave blocks 11 and 15 is used for 
reproduction, it is required to accumulate the one inter- 
so leave btock or more of audto data and sub picture date 
in the frack butter 23 (Figure 39) and the audio decoder 
butter 172 (Figure S3) as shown in pad (3) of Figure 45 
in order to match the time stamp of the audio data with 
the time stamp of the vkteo output of parts (8) and (11) 
55 of Figire 45. By contrast whan the audio data of the 
toterteave blocks 12 end IB is used, 1/2 ILB data is suffi- 
ol Rgure 45. Acccxoaigry, the 
of the frack buffer 23 (Figure 



23 



24 



39) and the audio decoder buffer 172 (Figure 39) rs 
reduced to hat 

[0169] AssJxwinRgur.45.tar r^°Awng*rtac< 
interleave blocks II and 12 including the main signal of a 
progressiva signal and data ol interleave blocks 15 and 
16 including the interpolation of (ha Regressive signal, 
tha interleave blocks 15 and £ can be stored in the 
buftar and than tha motor rotation can be controlled 
based on tha reproduction data recording toe interleave 
blocks G and IS- Thus, the memory arrxxjnt of toe buffer 
is reduced The system dot* ol (he AV syrx±ror»zaiton 
control section 158 in Figure 30 can bo switched based 
on the system dock of the interleave btocks 12 and 16. 
Thus, stable decoding ia realized without causing the 
buffer to overflow. 

10170] ThemettolofstopoingthefindfieldoJaVOB 
of a progressive signal Is described wltfi reference to 
Figure 37. A second practical method is carried out with 
the recording apparatus 99 shown In Rgure 22. Among 
an Odd Fe-st identifier 199 obtained by interlace trans- 
torm and an Even Ftost identifier 200. only toe Even Rret 
identifier 200 is transformed by an EvwVOdd transform 
section 201 into an Odd Fast identifier 202 and provided 
to each piece of MPEG data. Thus, al the VOBs start 

10171) ^ihom}W\F,^t7i,ti»r^atciKina^a- 
rt&js reproduces the data regarcing the Ctjd Fret iden- 
tifier 199 and the data regarding the Odd Fret identifier 
202 obtained tram the Even First ktantjier. In step 203. 
it is checked whether or not a progressive signal s 
reproduced. »yes, in step 204. the Odd Fosl identifier ol 
the second video signaJ is w nribnned into an Even 
Fret identifier 200a and sent to the interlace transform 
section 71b of the MPEG decoder, tf no. the identifier is 
not tr a n sf ormed The interlace transform section 71b 
outputs the field of the frame picture of the second video 
signal first. Thus, an Even Fret picture is output. The 
synthesis section 90 synthesrzss the Even Fret pfotore 
of tha second video signal and the Odd Rrst picture of 
the first video signal and outputs a norma] progressive 
picture. By this method, al the interleave bocks start 
with an Odd First picture, and thus seamless multiple 
angles are reproduced with no problem by a DVD repro- 
duction apparatus. Since each interleave block Is 
restricted to start with an Odd Rrst picture tor seamless 
multiple angle reproduction, the dummy field need not 
be inserted. Thus, the recording efficiency is not 
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of the second video signal by the DVD format is 
recorded on the optical disk 83 by the second video sig- 
nal output restriction information provision section 
described with reference to Figure 40. Thus, the second 
video signal is not reproduced by the existing reproduc- 
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unpleasant picture is avoided. 

[0173] With the raconSng apparatus, an Odd Rret pfo- 

ture (field picture) and a transformed Odd Fast picture 

io (tiefd picture), both of which are field pictures, are com- 
pressed respectively by compression sections 81a and 
81b by variable encoding. When motion detection and 
compensation are performed separately, encoefng of a 
ptcture which is difficult to compress results in separate 

is block distortions. When such encoded signals are syn- 
thesized into a progressive signal, the decoded picture 
is deteriorated wtth noise. In order to avoid this, motion 
detection co mpen s ation is performed with an identical 
motion vector by one motion detection/ compensation 

20 section 205 tor erwodtog. Such processing matchesthe 
block dfctortfon when the two Reds are decoded The 
matched block distortion is less conspicuous. Further- 
more, tha load for encodng is reduced. 
[0174] Next, an operation at the AV syrxtororxzation 



n is one of the 



[0175] TheAVs; 



[0176] Fret, an operatio n of e system control section 
r Figure 5 wtf be desenbed The system central section 
x 21 detwnxnes whether or not an optical disk has been 
set (inserted) in the reproduction apparatus Once toe 
optical dsk is delected to be set the system control 
section 21 controls e mechantsm control section and a 
signal control section to control tha disk rotation until 



performed, the optical prckup is moved to reed a volume 
Information tie shown in Figure 28. 
[0177] The system control section 21 further repro- 
duces a program chain group for a volume menu In 



shown in Figure 28. 
When the program chain group for tha volume menu is 
reproduced, the user can designate data nurrtoers of 
desired audio data and sub picture data. Reproduction 
«j ol the program chain group for the volume menu during 
the reproduction of the data on the optical disk can be 
omitted when It is not necessary tor the specific use of 



[0172] According to the second method of even/odd [0178] The system control section 21 
transform, the fret video signal is normally reproduced so dEptays a program chain group for a title 



when interlace transform is performed in a 
wHh the Odd First identifier of the second video signal 

by the existing reproduction apparatus, the odd fk*d and video f 3e inctocfing the title selected based on the user's 

the even field are inverted. Thus, a tow quality picture as selection and is directed to the program chain at the 

with a tower resolution is output. In order to ovoid this. start of the fitfe. The program chaui group is repro- 

when a conventio na l reproduction apparatus is used, diced 

[0179] Figure 29 is the fh 



process of reproduction of the program chain group per- 
formed by the system control section 21. As shown in 
Figure 29. in steps 235a. 235b and 235c, the system 
control section 21 reads corresponding program chain 
information from the volume information He or a pro- 
gram chain information table of the video f la When the 



processing advances to step 235e 
[0180) tn step 235a, it is determined whether or not 
the current cefl and the immediately previous cell should io 
be connected seamlessly referring to seajrwjss ctxwxec- 
tion instruction information tor the cefl to be transferred 
next in the program chain information, tf yes, the 



section includes STC switches 162a. 162b. 162c and 
162d, an STC 163, an STC offset synthesis section 
164, an STC setrtog section 165 and an STC awrtch hm- 
too central section 1 66. 

(0190) The STC Batches 1 62a, 1 62b. 1 62c. 1 62d and 
162e switch between an output value of the STC 163 
and an output value of the STC offset value synthesis 
section 164 as a reference dock to be provided to the 
system decoder 161. the audio decoder 160, the main 
video decoder 69c the sub video decoder 69d and the 
sub picture decoder 159. respectively. 
[0191] The STC 1 63 is a reference dock ol the entire 
MPEG d e coder shown in Figure 39 in ordinary repro- 



procesong. If no, ordinary connection is performed. 
(0181) In step 2351, the mechanism control section 
and the signal processing taction, tor example, are con- 
trolled to read OSJ packets, so that VOB reproduction 
end time (VDB_E_PTM) in the DS1 packet of the cefl 
which has been transferred and VOB reproduction start 
time (VOB.S.PTM) in the D SI packet of the eel to be 



[0162] in step 235h, *V08 reproduction end time 
(VOB E PTM) - VOB reproduction start time 
{VOB.S.PTM)' is found. The resultant value is sent to 
the STC offset synthesis section 164 in the AV synchro- 
nization control section 1 58 in Figure 30 as an STC off- 
set value between the current cefl and the immediately 
previous eel which has been transferred. 
[0183] Simultaneously in step 2351, VOB reproduction 
end time (VOB_E_PTM) is transferred to an STC switch 
timing control section 166 as switching time T4 tor an 
STC switch 162a 

[0184] The system control section 21 then instructs 
the mechanism control section to continue reading data 
until the tarrrxnaJ position of the current cel. Thus, tha 
data tor the current cefl is transferred to the track butter 
23 in step 235J. Upon completion of the transfer, the 
program chain irrtarmation is reed in step 235 c. 
[0185] tt His determined a seairtess connect i on is not 
necessary in step 235a, the data is transferred to the 
track buffer 23 until the end of the system stream, and 
then program chain ntarmstion is reed in step 235c. 
[01861 Hereinafter, two examples of a method tar AV 
synchronization control for seamless connection and 



The STC offset synthesis section 164 contin- 
ues outputting a value obtained by subtracting the STC 
offset value provided by toe system control section from 
the value el the STC 163. 

[0183] The STC setting section 1 65 sets an STC initial 
to value given by the system control section or an STC off- 
set synthesis value given by the STC offset synthesis 
section 164 in the STC 163 at the timing gnren by the 
STC switch toning control section 166. 
[0194] The STC s wi tc h l irofog control section 168 con- 
« trots the STC switches t62a through 162a and the STC 
setting section 165 based on STC switch timing intor - 
motion given by the system control section, the STC 
163. and the STC offset synthesis value given by the 
STC offset synthesis section 164. 
x [0195] The STC offset value is an offset value used for 
changing the STC value when system stream #1 and 
system stream #2 having (afferent STC initial values are 
contirajousty reproduced. 

[0196] The STC offset value a jx>eaf toafly obtained by 
as subtracting the "VOB reproduction start time 
(VOB_S_PTM)* described in the DSI of system stream 
#2 to be reproduced next from the "VOB reproduction 
end time (VOB_E_PTM)- described in the DSI of sys- 



worrJs, the AV i 



ation control section 158 
shown in Figures 26 and 39 wffl be described in detail. 
(0187) Referring to Rgure 39, a system decoder 161, 



and a sub picture decoder 1 59 are all synchrorized to a 
system time clock given by the AV synchronization con- 
trol section in Figure 30 to process the data in the sys- 



(0188] Regarding a fret method, the AV synchroniza- 



to Figure 30. 

(0189) In Figure 30. the AV synchroni z a ti on a 



*> tog the display of such a value is pre-cafcutated by 
roedtog data from the optical disk in Figure 5 by the sys- 
tem control section 167 when the data is Input to the 
track buffer 23. 

[0197] The calculated offset value is supplied to the 
*s STC offset synthesis section 1 64 before tha last pack of 
system stream #1 is input to the system decoder 16t. 
(0198] Except tor seamless connection central, toe 
data decoding processing section 165 in Figure 5 oper- 
ates as an MPEG decoder. Tha STC offset value given 
M by the system control section 21 is 0 or an a/brtmry 
value The STC switches 162a through I62e always is 
selected to be connected to the STC 163. 
[0199] With reference to Figure 38. swrichtog of the 
STC switches 1 62a through 162e in the connection pert 
as of the system control section and an operation of the 
STC 163 when two system streams having non-contin- 
uous STC values, such as system streams #1 and #2. 

161 wibe 
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[0200] The SCR, APTS. VPTS and VDTS of the sys- 
tem streams #1 and 82 to be input wil not be described. 
[0201] in the STC 163. an initial STC value corre- 
sponding to system stream #1 which is being repro- & 
duced is set by the STC setting section 165, and the 
value is sequentially counted up to accordance with the 
reproduction. The system control section 1 67 (Figue 5) 
calculates toe STC offset value by the above-described 
method and sets this value to the STC offset synthesis to 
section 164 before the last peck of system stream #1 is 
input to the decoder buffer. The STC offset synthesis ' 
section 164 continues outputting e value obtained by 
subtracting the STC offset value from the value ol the 
STC offset 163. « 
(0202} The STC switch timing control section 166 
obtains time T t , at which the fast pack of system stream 
#1 reproduced first is input to the decoder buffer, and 
switches the STC switch 162a to the output side of the 
STC offset synthesis section 1 64 at time T1 (step x 
1686). 

(02031 Thereafter, the STC value referred to by the 
system decoder 161 s provided with an cutout from the 
STC offset synthesis section 164. The transfer timing of 
system stream #2 to the system decoder 161 is deter- a 
ironed by the SCR described in the pack header of sys- 
tem stream #2. 

(0204} Next, the STC switch timing section 166 
obtains time T2. at which the reproduction of the last 
audfo frame ol system stream #2 is terminated, and x 
switches toe STC switch 162b to the output side of the 
STC offset synthesis section 164 at time T2 (step 168c) 
at time T2. A method for obtaining time T2 wul be 



[0207] Thereafter, the STC value referred to by the 
video output switch 169 and the sub picture decoder 
159 is provided with an output from the STC offset syn- 
thesis section 164. The video output timtog and sub pic- 
ture output liming of system stream #2 are determined 
by the VPTS and SPTS described in toe video packet 
and the sub picture packet of system stream 92 
[0208] When switching of the STC switches 162a 
through 1 62s is oornpleted. the STC setting section 165 
sets the vafoe given by the STC offset synthesis section 
164 in the STC 163 (step 1681) (referred to as "reload- 
ing of the STC 1 63) and switches al toe switches 1 62a 
through 162s to be connected to toe STC 163 (step 
168g). 

[0209) Thereafter, the STC value referred to by the 
aufo decoder 160. the video decoders 69c and 69d. 



[0205] Thereafter, the STC value referred to by the ss 
audio decoder 160 is provided with an output from toe 
STC offset synthesis section 164. The output timing of 
system stream 92 is determined by the APTS described 
in the audfo packet of system stream #2. 
[0206] Next toe STC switch timing section 166 « 
obtains time T3 and T3\ at which the decodtogof the 
last video frame of the main signal and the sub signal of 
system stream #1 reproduced first is terminated, and 
switches the STC switches 162c and 1620 to toe output 
side of the STC offset synthesis section 1 64 at time T3 a 
and T3- (step 168d). A method tor ottainfop, time T3 will 
be described later. Thereafter, toe STC value referred to 
by the video decoders 69c and 69d is provided with an 
output from the STC offset synthesis section 164. The 
video decoding timing of system stream «2 is deter- as 
mined by toe VPTS described in the video packet of 
system stream #2. Need, the STC switch timing section 
166 obtains time T4, at wheh the reproduction output of 
toe last video frame of system stream »i reproduced 
first is terminated, and switches toe STC switchl62e to a 
the output side of tha STC offset synthesis section 164 
at bme T4 (step 168e). A method tor obtaining time T4 



1 59 is prowled with an output from toe STC 1 63. and 
toe operation returns to the ordinary operation. 
[0210] tow, two means lor obtanuxj feme T1 thrown 
T4 tor switching the STC wi be described. 
[0211 J AccorrJng to first means, information repre- 
senting bme T1 through T4. which can be cos i l y calcu- 
lated when toe streams are created, is recorded on the 
dsk. The system control section 21 reads the totorma- 
i to toe STC switch timing 

166. 

[0212] Espedaty as T4, "VOB reproduction end time 
(VOB_E_PTM)- described in the DSI is used as it is. 
[0213] On the dsk. the value obtained based on the 
STC value used in system stream #1 reproduced fret 
described, and the STC switch timing control section 
166 switches toe STC switches 162a through 162a at 
the moment the value of the STC 1 63 becomes time Tl 
through T4. 

[0214] According to tocond means, based on the tim- 
ing when the lending data ol system stream #1 is written 
to the track buffer 23, toe video decoder buffers 171 end 
171a, and the audfo decoder buffer 172, the time for 
reading the I coring data is obtained. 
[0215] Assuming that the track buffer 23 is a ring 
buffer nctudfog a writing pointer, a reading pointer and 
stem control section 21 speofi- 
itdfeatijd by toe writing pointer 
and an address vvticated by the reading painter. Based 
on an address indicated by the writing pointer and an 
address I n rJc at od by the readtog pointer when a target 
pack is written, toe system control s ection 21 detects 
the moment when the pack written Immediately before 
is reed. 

[0216] When reproduction of system stream tn is 
completed and reproduction of system stream 92 is 
started, the system control section 21 i 



pack ol system stream #2 is written and setting the 
moment when reading of the ■trrwdatsfy prwious pack 
isoomptetadasTI. 

{0217] The moment T1 s obtained, the system control 
section 21 informs Tl to the video decoders 69c and 
69d and the audio decoder 1 60. Thus, the video decod- 
ere 69c and 69d and the audio decoder 160 learn that 
the leading packet oi system stream #2 wis be trans- 
ferred to toe video buffer 171 and the audfo buffer 172 



[0218] According l y, toe two video decoders 69c and 
69d and the audio decoder 1 60 team the moment when 
the last packet ol system stream #1 is transferred and 
obtain T2 and T3 by managing each decoder buffer in 



(release) the AV synchrorxzabon mechanrsm of the 
reproduction output section. 
(0225} tt can be detected that the SCR value is "0* 
after the signal read from the optical disk is processed 
s or written into the track butter 23. The AV synchroniza- 
tion mechantsm can be timed off based on the detec- 
tion at this point 

[0226] In order to determine the timing al which AV 
synchronrzalion mechanism once turned oft should be 
to turned on (started) again, it is necessary to know that 
both the audio output and toe video output included in 
system stream #1 have changed to toe audfo output 
and toe video output ol new system stream #2 to pre- 
vent inconsistent reproduction by which the audio and 



for reeding. Accordtoc^y, the system control section 21 
leams the moment when the leading data of system 
stream #2 is stored in the track buffer 23. Next time T1 



tha same manner as the butter management of the track is vidao signals do not match. The rr 

buffer 23 put of the previous system stream is changed to the 

[0219} to the case where It Is detected, al the data audio output, new system stream #2 can be found by 

has been read from toe video decoder buffer 171 or detecting point H at which the APTS value stops 

audfo decoder buffer 172 (toxrieolatety after the last increasing. The moment toe video output of the prevf- 

frameof system stream #1 is decoded), end no data to a> ous system stream is changed to the video output new 

be written has arrived (when the transfer time period system stream #2 can be found by detecting point I at 

between packs is empty), there is no data to be written which toe VPTS value stops increasing. Accordingly. 

Thus, address management is impossible. Even to this the synchrorszation mechartsm control section can 

case, the packet ol the frame to be decoded next before restart the AV synrtororezation at time Ti, i.e., immec*- 

then next decoding timing (decoding timing of the leed- a atoty after finding that point H and point I both appear, 

ing frame of system stream #2) is transferred without [0227] When the SCR value is not set to the SCR or 

tail. Accordingly, the ewitoh bmng is learned by acting the APTS value and VPTS value are duectJy compared 

the moment ol transfer ol the packet as T2 or T3. writh each other during the period from time Tg to time 

[0220] Regarding T4. as described above, idtsptay Tl the period in which toe AV synchrcfization mecha- 

end bme of last frame of the vxJeo of system stream #1 x nism is oft can be further shortened. 

(vOB_E_PTM)'canbeusedasitia [0228] ki order to realize tha, both the APTS value of 

(0221) Next a second method tor seamless reproduc- the audfo output data and the VPTS value of the video 
tion wU be described. output data from the data decoding processing section 

[0222) Figure 31 shows at which timing the system 16 are monitored, and the value which becomes lower 
si: earn is reproduced and cutout after being input to the as first is detected. Al this point i.e.. time Th in Bgure 31, 
data decoding processing section in Figure 38, passed the AV synchronisation mechanrsm is turned oft. 
through the decoder buffer and decoded. With refer- [0229] As is apparent, to order to perform the timing 
ence to Figure 31. a change in each of APTS and VPTS determ inati on based on whether the APTS and VPTS 
values at the connection point ol system streams #1 values continue increasing, the APTS and VPTS values 
arxtre w»l be desenbed, and a method tor AV synchro- « need to be reduced at toe point where the system 
rxzalfon control at toe seamless ranrw e tfon area during streams are connected. In other words, the last APTS 
the actual stream processing wffl be described and VPTS values in the system stream need to be 
[0223] Than, with reference to the graph in Figure 31. larger than the maximum rttial values of APTS and 

Brtrolin VPTS ii the system stream 

d by the f tow- « (0230] The initial APTS and VPTS values (ATad, ATvd 

chart in Figure 43 will be desenbed in the ftoure) are determined as toftows 

(0224] The starting fiming of toe searriess connection (0231] The initial APTS and VPTS values are each a 

control is as shown in part (3) of Figure 31 regarding sum of the time period to which video data or audfo data 

SCR While toe SCR value to the graph is incre asing . is stored In the video buffer or audfo buffer and the recr- 

system stream #1 is transferred tram the track buffer 23 so der of the video (in MPEG pictures, the deoocSng order 

(Figure 5) to tha data decedtog processing section 16 and the cfsplay order of the pictures do rtt necessarfy 

(Figure 5). Ofy at point G when the transfer ol system match, and dispray can be detayed by one picture al the 

stream #1 is completed and transfer of system stream maximum with raspe d to the decoding). Accordingly, 

#2 Is Started, the SCR value is V. Accordingly, It is the sum ol the time period required for toe vkfoobuffer 

tound that new system stream #2 a topul to the data ss a audio buffer to become tut and the display delay (one 

decoding processing secion 16 by fixing point G at frame) b toe maximum inrtal value of APTS or VPTS. 

which toe SCR value is "0". At this point (time Tg), toe [0232] The system stream can be created so that the 

turn off fast APTS and VPTS values in the system stream 
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[0233] hth«mnpta.8»tin^ttti*ninoonth«AV 



are connected has been described to be determined 
based mwhefter or nol the APTS and VPTSvahie* s 
increase. The taring tor turning on the AV synchroniza- 
tion mechanism can be determned using tha threshold 
value as described below. First, audio and video thresh- 
old values shown fa parts (4) and (5) o> Figure 31 are 
de te rmi n ed by the reproduction apparatus. These va»- »o 
ues equal to the maximum initial values of APTS and 
VPTS ctescrtoed above. 

(0234) Thet»iw«is<WtBrrT«nedbas«doflwt>etnwor 
not the APTS and VPTS values read by tha APTS reed- 
ing means and VPTS reading means are respectivary ra 
below the aucfrb threshold value and video threshold 
value When the APTS and VPTS values are larger than 
the audio and video threshold values, data has not been 
changed to toe data of the new system stream. When 
the APTS and VPTS values are equal to a smaller than » 
the audio and video thrashed values, data output of the 
new system stream has been started. Thus, the timing 
for turning on and off the AV synchronization mecha- 
nism may be found. 

[02351 The abov^descrtood orvtrft cortrol ot the AV a 



(CafcuU^otthasyntr^secbon) x 

(0236] Figure 98 Dustrates in detail the calculation of 
the synthesis section of the reproduction apparatus 
shown in Figure 21 and the division calculation of tha 
recording apparatus shown in Figure 23. sa 
(0237) Part (a) of Figure 98 Slustratea Fgure 23 in 
detail. Regarding the S25P or other progressive signal 
a cfth line data 283 represented by A and a (q+1)th line 
data 284 represented by B are subjected to the calcula- 
ttonofv^^byaratfrjvrakmr^ « 
of a division calculation section 285. thereby obtaining ■ 
low frequency corrponent M, which is set as toe qth fine 
data of the first stream, in the case of an interlace sig- 
nal, ines 1. 3 and 5 are created in tha pfh held. In the 
(P+i}lhf.eW,trw(c^1)mi^8dala.i.e..fcr>es2,4and6 « 
are cafcutstad on a ine-by-lne basis. The resultant 
interlace signal is encoded by a first encoder 82a. 

' in 143 per- 
nor A-B. The OrVD format and the 
like do not define a negative value. to order to resize so 
compatibility with the conventional formats. (A-B)*2 is 
added to a constant 257 so toaj a negative vatoe Is not 
obtained, In the case of B-brt data. 128 is added as the 
constant 277. As a resit of the calculation, an interface 
signal is created as the qth line data 280 (S). The inter- si 
lace signal is encoded by a second encoder 28b and 
recorded on the ctisk by the MADM Mariaave system. 
(02393 WrthreJafKKetopart{b)o*F^98.ac«kaj- 



lation of the synthesis section of the reproduction appa- 
ratus shown in Routs 21 wi be described in detail. As 
shown in part (a) of Figure 98. (he data multiplexed by 
the MADM system according to the present invention 
and recorded on the risk 85 is divided into a first stream 
and a second stream, and processed with decoders 88a 
and B8b to obtain two video signals. This signal is an 
interlace signal and a top inn first signal (hereinafter, 
referred to as IF) in which the top few is an odd fine. 
In the synthesis section 90. the calculation of (2M+2S- 
cons3ant>*2 is performed by the first calculation section 
250. where M is the qlh line data of the master signal 
and S is the qlh fine data of the sub signal. As a result 
(A+B+A-&+256-2S6K2-A The qth the data (A) is 
obtained and is output as r"to line data 281 (output pic- 
ture). 

(0240] A* shown in pan (a) ot Figure 38. the constanl 
277 is added by the second calculation section 143. 
Accordingly, the original data is obtained by subtr ac t in g 
the twice the value of the value (128) obtained by syn- 
thesis, i.e.. 256. Due to the ccmpatitjffity, a conventional 
decoder rt which negative values are not defined can be 
used. 

[0241] Then, the calculation ol pM-2S+<2*constanl)) 
is performed by a second calculation section 251. As a 
result (A*e.A-B-256-2S6>2«a The <q+1)th Ene data 
284 is obtained and output as <r+i)th fine data 282. 
(0242} Thus, two interlace signals are synthesized, 
and a progressive video signal having 480 shea (1st 
through 480th fines) is output 
[0243) The system shown in Figures 98, 21 and 23 
has a feature that division and synthesis can be con- 
ducted with only one adder and one subtracter tor 8-bit 
data and i Wait data and thus the circuit structure is Ginv 
pffied. Thus, a high resolution picture with progressive 
and wide vfoeo signets are obtained with no sigrtihcarti 



[0244] Since a negative value is reproduced sarpfy by 
adding the constants 278a and 278b to the A-B signal, 
the conventional decoders 279 and 280 which cannot 
handle negative values are usable. 
(0245) As shown In part (a) of Figure 98. in bosh toe 
first stream and the second stream, he feat line of the 
firet field is an odd line (Top Line First TP). According an 
encoder of the DVD format fields are dropped unless 
the streams are Top Line First streams. Since each 
stream Is a Top Line First stream a r xr jrdTng to the sys- 
tem of the present invention, fields are nol drop p ed. 
[0248] Figure 96 shows an overall operation of toe 
reproduction apparatus show) in part (b) of Figure 98. A 
reproductjon sxyia) is divided by a division section 87 in 
units of nGOP into s first stream and a second stream. 
The first and second streams are decoded by first and 
second decoders 88a and 88b toto two Top Line First 
(TF) streams. A Top Line First signal 244 and a Bottom 
Line First signal 245 are created by the first calculation 
section 250 and the second calculation section 251. 
Then, an analog signal such as 525P is output by a OA 



(0247] In Figure 96, two field pictures having the same 
time stamp are synthesized n a vertical cfeection. By 
synthe sizi ng the pictures in a horizontal direction 
according to the present invention, the horizontal reso- 
lution can be doubled. Fgures 58, 59 and 60 show a 
recording apparatus, and Figure 20 shows a reproduc- 
tion apparatus inducing a wide picture synthesis sec- 
tion 173. With reference to Hgures 91 and 92. the 
prmctole of the division section of the recording appara- 
tus end the rxincfote c< the wide picture synthesis sec- 
tion m c* the reprocrxtwn ap^ 



signal having 1440 pixels in the horizontal ejection is 
obtained from two signals eatii having 720 pixels in the 
horizontal direction by a sum ca t cutatio n and a differ- 



[0248] Figure 91 shwrs a method tor dividing a runv 
nance signal and a color signal to the left half. Lurrv 
nance signals YO and VI of input pixel annate 287a and 
287b having a 1440 pixels in the horizontal cfeection are 
subjected to addition and subtraction respectively by a 
lirst dMcion calculation section 1 41 a and a second divi- 
sion calculation section 141b shown in Fejure* 91 and 
92 ot the division catcutetion section 285 in Figure 98. 

i of (YO*Y1)/2 of the first 
al of (Y0-Y1V2 of the sec- 
ond stream are generated. The input signal having 1440 
pixels in the horizontal ctir ectxm is dMledirtio two video 
signals each having 720 pixels in the horizontal direc- 
tion. Tlwy [lift! stream is p*^S4kl through a hm Lajnlal liter 
and thus deprived of a high frequency corrponent 
Accordingly, even when only (he first steam is output on 
the screen by the conventi ona l apparatus, aliasing dis- 
tortion does not occur. Thus, corrpatiWrty with the con- 
ventional apparatus is obtained. Figure 92 shows 
processing of a color signal. An input pixel signal 287a 
and an input pixel signal 287c with one input pixel signal 
interposed therebetween are used. From a signal CbO 
of input pixel signal 287a and a signal C&2 of the input 
pucel ugnal 2B7c. a sum signal (CtO+CbZ)J2 is obtained 
and set as a division pixel signal 290a of toe first 
stream. A Difference signal (Cb0-Cb2)/2 is set as a dhrt- 
sion pixel signal 291a of the second stream, in a stater 
manner, (CtO+Grzyz and (Clfl-CrZy2 are obtained from 
input pixel signals 287b and 287d. Rom these signals, 
ifivisjort pixel signals 290b and 291b dtt» first and sec- 
ond streams are obtained. Thus, a high resol ut ion sig- 
nal having 1440 pixel in the horizontal direction is 
drvided into two rSTrsC-grade ctigrtaJ video signals of the 
CCIR601 and SMPTE295M formats. 
[0249] Next, the processvig rjf the synthesis section 
1 73 of the reproduction apparatus briefly di 
reference to Figure 20 eel be ctescribed in detail. In the 
synthesis section 90 in Figure 91 , revision pixel signals 
288b and 289b of the first and second streams are 
added together by the first calcula ti on section 250 by 
the calculation of (Y&+V7V2-KX-Y+256V2-1 28-Y6. 
Thus, the input pixel 287g is obtained. Next the drflar- 
once calculation of (YS+Y7y2+{X6- Y7+256V2+ i 28»Y7 
is performed. Thus, the famnence signal of the input 
pixel 28711 is obtained, tn this manner, a high resolution 



t [0250] Next synthesis calculation of color signals win 
be described with reference to Figure 92. In the case of 
the Or signal the cfrvrsion petal signals 290d and 291 d 
of the first and second streams are subjected to sum 
calculation by the first catoietirrn section 250 end drrler- 

10 ence catenation by the second catalation section 251 
Spedficaty. the calculations of (Cr44Cr6V2+(Cr4- 
Cr6+256V2-128-Cr4 and (Gr4*Cr6)/2.(Cr4- 
Cr6+256)/2*128-Cr6 are perfcrtriecL Cr4 and Cr6 are 
obtained and assigned to input pixel signals 2871 end 

« 287h. 

[0251] Regarding the Cb signals, similar calculations 
are conducted on the division pixel rjgnats 290c and 
291c. Cr4 and Cr8 are obtained and assigned to input 
pixel signals 287e and 287g. Thus, the luntinance og- 

to nats and color sxjnais of the input signal are completely 
synthesized to obtain a high resolution signal having 
1440 pixel in the horizontal ejection. 
IJB52] By the 2X reproduction apparatus, an intartace 
signal having 1440 pixels in the horizontal enaction is 

ts obtained. By the reproduction apparatus shown in Fig- 
ure 62. 3-2 traretorm is performed. In the case where a 
2 4- frames/sec. signal of a movie or the Bo is recorded. 
the24*frameSjfcec. sic/ial is output a plurality of times by 
toe frame memory by toe 3-2 transform section 174. 

jo Thus, a 60-frames/sec. progressive video signal is 
obtained. By doubBng the horizontal resolution to 1440 
pixels, a wide S2SP picture is obtained. Thus, a 
1440x480P progressive picture is output 
(0253] Thus, by co rr te ting toe 3-2 transform section 

as 174 and the wide picture synthesis section 173, a 
1 440x480P high resolution progressive picture is output 
from a 24P picture such as a movie even by the 2X 
reproduction apparatus. When such a picture is repro- 
duced by an existing CVD player, only the sum signal of 

*> the fnt stream is leproduced, but horizontal interface 
nterference does not occur smce the picture is hcrizorv 
taly filtered. 

[0254] Wrth reference to Figure 97. an operation of 
reproducing data on an MADM disk «4D be described. 
On toe MADM disk, a 60- frames/sec. progressive pic- 
ture is divided into two frames, i. a. an odd frame 294 
arid an ever, fr ame 295. The operation d Tie frnzior, 
section 87 and toe decoding section 88 is the same as 
■r ence to Figure 96 and wHI not be 
rr» cfeecticn synthesis section 296, a 
first field 297a and a second field 297b of the fist 
stream are synthesized into a trsl odd frame 294a. A 
(rst field 298n and a second field 298b of toe second 
stream are synthesized into a first even frame 295a 
These frames are synthesized in the time direction in 
toe order ol the first odd frame 294a, thetirst even frame 
295a, the first odd tram* 294b, an) the second even 
frame 295b every 160 second. Thus, a 60- frames/sec. 
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progressive picture is reproduced. By toe existing IX 
reproduction apparatus, onry the first stream is repro- 
duced; La, a 52SP interface signal is reproduced and 
the compatibility is realized. However, toe motion is 
sfighby unnatural since the picture is a 30-frames/sec. 
picture. This system is an MADM system tor recording 
two 30-trames/sec. streams and has the efted of a high 
encoding efficiency of the MPEG encoder due to the 



information 300 lor reproducing streams 1 and 3 and 
second reproduction ^formation 301 for reproduong 
streams 2 and 4 are recorded on the rjpccaJ risk 1a 
(0259] As shown in part (c) of Figure 95. the first 
reproduction eiforrnetion 300, 300a and 300c has onfy 



(Optimization of buffer amount) 

[02551 Regarding the total capacity of the track buffer 
droit 23 in Figure 5. it was described that data tar at 
least one interleave block needs to be a ccommo da ied 
in the track buffer circuit 23 in order to reproduce two 
streams simu&aneousty as shown in Figure 45. With ref- 
erence to Figure 87, a buffer arnount required tor the 
MADM system reproduction according to the present 
\r*ertxn wil be calculated. As the capacity of one inter- 
leave block, the values in Figure 87 are cbtaJned by cal- 
cutation. Figure 87 shows interleave unit lengths 
required tor 5000- sector and 1 0OOO-sector track jumps 
with respect to each of transfer rales. The rrewmum 
transfer rats is 8 Mips, and the ir»xin«njurrp length is 
1 0000 sectors. With the mrwrvm of 551 sectors as the 
irterleove urtt length, a stable track jump is realized tor 
switching to an interleave ixrt of another stream even by 
a IX driva In actuary, a drive of more than IX is used, 
and thus the length of 551 sectors is not necessary. In 



record an Interleave unit of 551 or more sectors for an 8 
Mbps stream. Accordingly, a buffer memory for one 
interleave unrt is required by the MADM system accord- 
ing to the preserti invention as shown in Figure 45 Sta- 
ble simultaneous reproduction of two streams is 
resized by setting a buffer memory ot 551 sectors or 
more and 1 102 bytes or more 

(Switching between two pieces of reproduction informa- 
tion) 

[0256] Fgures 93. 94 and 95 ■ustrate a system tor 
matotajning the corrpatibiity by rqaorJuctog the same 
dsk by a corrverrobnal apparatus and an apparatus 
according to the present sivenbon 
[0257) Figure 95 shows an operation of the conven- 
tional apparatus far reproducing an MADM system desk 
acccrtfng to Iha present Irr^ition in part (a), anrj shows 
an operation of an MADM system apparatus tor repro- 
ducing the MADM system disk in part (b). 
[0258] An optical dhk 1a includes a pturaStyof (tourin 
the figure) streams recorded in a drvided manner. 
Accenting*, tour Interleave units 84a, 84b, 84c and 84d 
roving the same intorrnation on an n time period are 
recorded on the optica! disk la in an ordar . Also o n the 
optical drsk 1a, a second reproduction rrformalion idan- 



i.e., a pointer. The s 

10 identifier 302 is not reproduced by an existing reproduc- 
tion apparatus which does not consider reproduction of 
MADM data Thus, the second reproduction information 
identifier 301 cannot be read or utSzed etfetivefy. 
Accordingly, the ccrwentionai apparatus operates as if 

15 only dreams 1 and 3 ars recorded. Streams 2 and 4 are 
not reproduced at al. A conventional reproduction 
apparatus reproduces, tor example, only the left -eye 
information from an optical disk having a 3D signal 
recorded in an MADM system. When 3D display is not 

ze rxinduded, tfcpfcry of a meaningless right-eye picture is 
prevented. 

[0260] tn the case of an optical disk having a hk/i def- 
inition picture recorded in an MADM system, streams 1 
and 3 have basic components, far example, NTSC 
ts Streams 2 and 4 have a <Sfterorrtial signal, i.e.. colorless 
Im-crawing. Since streams 2 and * are not reproduced 
by Ihe corwertjonal apparatus, it is prevented that the 
user views such an unpleasant picture When such an 
MADM disk is reproduced by a corwention aJ reproduc- 
a normal picture of streams 1 and 3 is 
2 and 4 

is not reproduced. Accorolngly. complete corrpatibfliry is 
reaized. This operation win be described with a flow- 
chart. As shown in Figure 93, in step 303a an MADM 

35 risk having m streams is reproduced. First reproduction 
information 300a has pointer Information on streams 1 
and 3. la, toe leading address of the intortaave unit 84e 
to be jumped to next. The address itiormation is used to 
conduct a track jump over a ptirality d tracks as shown 

« m Rgure 3 to access the leading address of the frter- 
teeve block 84a The jntarieave block 84e is the first 
block among toe subseq u ent bkwAh in stream 1 having 
time information. Thus, data in stream 1 is continuously 



43 [0261) When an instruction to switch the stream is 
issued in stzp 303b, whether there is an identifier show- 
ing tha existence of a PCI table is presers or not Is 
checked in step 303c A DVD has a PCI identifier (non- 
seamless) chewing the extstance of the second repro- 

50 ducbon information 301 . An MADM disk has a DSI iden- 
tifier (seamless) showing the existence of tha fast 
reproduction intorrnation is recorded in Seu al the PCI 
identifier. When the disk is an MADM disk, toe process- 
ing advances to step 303d to utlaze the DSI t^e having 

ss the first reproductions ufarmation. The fast reproduc- 
tion ■ formation has pointer ntor matron on onry streams 
1 and 3 in step 303a Therefore, in step 3031 . a track 
jump is co n duc t e d based on the pointer information on 



streams 1 and 3 to matotaat the continuous reproduc- 
tion mode of stream 1, Alternatively, stream 1 is 
switched to stream 3, and reproduction is conducted 
conttrajousfy in terms of time but whle slopping from 
data to data As shown in step 303g. an ordinary NTSC 
picture of streams 1 and 3 is reproduced, but an 
unpleasant, unnecessary picture of streams 2 and 4 is 
not outp ut . Thus, complete compatibility is realized. 
(0262) A process for Bmrftaneousty reprodudng two 
streams out of streams 1. 2, 3 and 4 by the MADM 
reproduction apparatus w3 be described with reference 
to Figures 94 and 95. As shown by second reproduction 
information 301, 301a 301b. 301c and 301 d in part (b) 
of Figure 95. the interteave urtit 84a has leading 
address in lor ma tion of the interleave unr) 84e, which is 
ths nttd turn tnixrraitjon of strearns t, 2, 3 &nd 4, SmC6 
a physical addresses of ft aVddor ot An sMLwy inter* 
leave unit 84a, 841. 84g or 84h is found, a track jump is 
easily conducted. The reason is thai the MADM repro- 
duction apparatus reproduces the second reproduction 
a ber ra tion identifier 302, learns toe existence of the 
second reproduction information, and utiEzes the sec- 
ond reproduction information 301 . 
[0253] Thus, simuttaneous reproduction of streams 1 
and 2 or streams 3 and 4 is performed, and reproduc- 
tion of a 3D or high resolution skjnal from an MADM disk 
is realized. Thai 
tier 302 onry ne 
from an MADM drsk. and can be even 1-bit data. An 
MADM identifier indicating the existence of a high reso- 
lubbn siyial or 3D signal can be used. 
(0264) TTwcperstiaiv/flbedescrtoedw^ 
to the flowchart in Rgure 94. In step 304a, an MADM 
disk is reproduced, to step 304b, it is checked whether 



stream groups (angles) rs bund to be 2 by checking the 
second reproduction information. 



(angles) is issued in step 304g. a switch from stream 1 

* to stream 3 is conductad in step 304m For this, simul- 
taneous reproduction mode (A) tor streams 1 and 2 
using pointer information on streams 1 and 2 of too sec- 
ond reproduction intorrnation is switched to simuttane- 
ous reproduction mode (B) for streams 3 and 4. In other 

io words, stepping access to the interleave units 84a 84b. 
84e and 84f is switched to st epping access to the inter - 
leave urtts 84c, 84d and 84g, Thus, two-stream groups 
can be switched in units of two streams. 
[0267] Ftoturring to step 304h, when a seamless iden- 

i4 tifier fadfaating toe second reproduction information is 
nvafid is recorded on the disk, toe cenwenbonaf appara- 
tus regards the second reproduction information (PCI) 
asb«ingirwaSdinstrp304J.Thus,or^ and 
3 are reproduced using only the fist reproduction intor- 

» mation (DSI) in step 304k. 

[0268] As deaortoed above, by detecting either toe 
conventional or the MADM identifier, the second repro- 
duction trtiormation which is nol valid in accordance with 
the conventional rule is regarded as beirajvaarj. Acccrd- 

ts togty. a mcanriofoss or unpleasant picture is not output 
from toe MADM dsk even by a conventional at 
Thus, the a 



or not. or whether there Is an MADM high resolutiorV3D 
identifier or not. H no. the <*sk rs determined to be a con- 
ventional dsk and toe processing goes to step 304h If 
yw, the rJoc*ss*ig ooes to step 504c to check tor the 
dentilier of the interleave unrt 84. H there is an identifier 



mation. or if 1 
the DVD, that 

seamless identifier. The second reproduction informa- 
tion, which is not actually valid, is regarded as being 
vafid in step 304d to step 304e, Una irtrjrmation on 
steps 1 , 2, 3 and 4 is extracted from toe second repro* 



(0265) ri step S04t, f rst reproduction information, or a 
main stream which is switchable from the DSI table in 
the case of toe DVD. is detected. In the example shown 
in Figure 95. streams 1 and 3 are found to be main 



gushed based on the fast and second reproduction 
■■formation to the case of Rgure 95, the number of 



(0269] With reference to F^ajre 90. an operation of the 
2 -screen synthesis section 28 described wito reference 
to Figure 5 wil be rJescribed in detail. AMxxjgh n pieces 
of screens are used, the representation of 2 -screen is 

m used in this sp e cif i ca tion. To the n-sereen synthesis 
section 28b in Figure 90, a first picture (A) and a second 
picture (B) of the first stream, a first nib picture and a 
second sub picture are Input to a staple structure, a 
■ne memory 28c is included. In this casa ine-syntheso 

« of the first picture (A) 28p and the second picture (B) 
28q results in a picture of mode 1L having two screens 
side by side is obtained. Audfo arjnafo(A)and(B) of the 
f irst and second streams are synthesized by an audio 
meter 281. fa the case of mode 1 L. only the audio signal 

« (A) is output. In mode 2L. a first sub picture of the first 
stream is synthe size d on toe screen. Onfy one sub pic- 
ture 28r such as subtitles is selected and displayed by 
toe necreen synthesis section 28b. This has an effect 
ol enlarging *ie deplay tn mode 2L. a second audio sig- 

90 nal B is output after mixing to Ihe speaker to the right of 
the screen. Thus, the second audio signal 28s of toe 
second picture B can be listened to at a bw voiuma 
[0270] As a higher structure, a frame memory 28d can 
be used, to this case, zooming of two screens Is reeJ- 

ss cad. A room signal generation section 23e which has 
received a zoom ir 



change signal to the n 



e(A)is 
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enlarged as shown in the 2-ecreen pKW » «" nw» 
1 . the fkvt audio signal d used In an opposite case, toe 
■acond audio i» outp»4 as in tha 2^«n picture 
281 "nw by changkig the ratio of the **fo° donate and 

audio can ba matched. Pictures of Cr**" 1 * 3 through 6 
can be dHprayed in a derided manner as shown in a 2- 
aoraen picture 28m 

10271] As described arxwa. in trw«rnborfnw« where 

rin tit aneoutiy reproduced to output >o 



MPEG encoding signal in the high frequency range A 
picture having a high ratio of tow frequency component 
causes the first stream data to overflow, resulting in cot- 
tapce of encoding to stgnX fcarrtty deteriorating the pic- 
ture quafity. In the case where the dividing frequency a 
variable, vtoen the high traquancy component is exces- 
sive, the chiding frequency in Figure 50 can be 
«creased to 300 Thus, the second stream data amount 
amount is 

Thus, the distribution of the data is opti- 



( Stream cvatcfing preheating ftag) 



and synthesis of auto signals are performed using the 
2-screen synthesis sector* 28 and 28b and the audw 
mixer 281, two streams, tor example, pictures taken by 
two cameras can be viewed stoiitaneously. 

(Alteration of the titer) 

10272] AccorcIngtotJwrxesertirwerttJc^ 
nal is dvided into a low frequency component and a 
high frequency component by a pictore christen section 
141a shown to, tor example Rgue 22. The drvision ti- 
ter can be represented as in Figure 46. to Figure 22. 
□Vision cajcufation of the first stream b conducted by 
cafcutaton parametsrs of rrt-0, rrfi- 1/2. m3-l/2. and 
m4-0. Division aifcutation of the second stream is con- 
ducted by calculation parameters of mi-0. mZ-1/2. 
rn3--1/2, and m4-0. Under these cortoitfons, a 525P 



[0275] When the tew frequency component is exces- 
sive, the drvtoing frequency can be decreased to 200. 
Thus, the first stream data amount is reduced, which 
avoids colapse Cottapse is usuaty avoided this way. 
and the variable dividing frequency is effective. By 
c ha ng in g the border of the dMsten filter to accordance 
with the c ond i tion of the picture, cottapse of encoding of 
one of the streams can be avoided. Accordingly, a satis- 
factory video signal is obtained. In other words, the 
overflow of the first or second stream is avoided by 
changing the division point, so that recording and repro- 
duction are performed with the data amount being dis- 
tributed in a 



ponent and a high frequency corrponenl at theverfceJ 
resolution of 250. 

[0273] The rJvfding frequency of the border can be 
altered by changing the calculation parameters of mi. 
m2, m3 and rr>4. As shown to Rgure 50. the dwtomg fre- 
quency can be changed from 200. to 250 and to 300, 
and each filer identifier 144 can be recorded on the 
cptfeaf dsK Thus, the fitter Identifier 144 is detected by 
a titer rientifier repoductten sectfon 305 cf the repro- 
ctoctjon apparatus in Figure 96 during dffia reproduc- 
tion, and the set values of calculation parameters of nl 
n2. n3 and n4 of the calculation section 212a are 
changed by a calculation parameter otffxt sector 506 
in acccntance with the titer identifier in Rgure 50. The 
caJcutaton section 212a or trio synthesis section 90 per- 
forms calculation by the set values and processes verti- 
cal lines rvl. n, n+1 and rn2 based on the calculation 
parameters 196 of n1,n2, n3 and r>4, thereby obtatoing 
the n-fine signal. This processing can be actually per- 
formed in the first calculation section 250 and the sec- 
ond calculation section 251 . 
[0274] By chang^g the drvxJtog frequency of the pc- 
ture drvision fifter. the dtstrfoution of the data amount 
betwixt the frst and second streams can be changed 
In the case of the DVD format, the first and second 
streams each have a rreumum capacity of 8 Mpbs. 
Whan the drvxsng frequency is fixed, a picture having a 
high ratio of high tr eouency conponent causes the sec- 
ond stream data to overflow, resulting in ooBapse of 



(Scanrang she transform) 

[0276] An operation ol a scanning brie trarrsfomi sec- 
tion 23a deserted with reference to Figure S wil be 
speclicaly deserted An MADM disk includes both an 
area having a high resolution signal such as a progres- 
sive signal and an area having a standard resolution 
signal such as an MTSC signal. The two streams are 
r e p r oduced Girraitaneousty and independently The out- 
put is changed from progressive to MTSC or from NTSC 
to progressive When a signal is output from the output 
section 29b with no processing at the point of change, 
the scanreng frequency is changed from 31.5 kHz to 
157 KHz. Therefore, the deflection frequency of the TV 
29c is switched, thus disturbing the picture for a few 
seconds. Even in a TV having a built-in line doubter, the 
picture k disturbed when a progressive picture Is 
switched to an NTSC picture. Accordtog to the present 
invention, this ts avoteed by automatically switching tha 
progressive signal by the output section 29b. to more 
detail, toe NTSC picture of the first stream is seamed at 
2X by the scanning transform section 29a using an 
MADM dsk identifier lOh recorded on the MADM olsk 1 
or toe progressive signal is cutout as rtts-Stoce the high 
r es olu t ion area for reproducing tw streams is switched 
to an ordinary resolution area for reproducing one 
stream, the output signal is jmrnedatsiy changed. 
Therefore, a progressive signal is continuously input to 
the TV 29c. This system dimmaies disturbance from 
toe TV picture. 



[0277] As a method for pr e ven tin g a dffwentiaf stonaJ 
of a high resolution signal from being output in an exist- 
ing apparatus, a method tor recording a stream switch- 
ing prohibiting flag wil be described. 
102/8) As shown in Figure 86. in step 307a. a stream 
switching profiting flag 309 is recorded on a drsk tc. 
in step 307b, stream 1 is set as the initial stream value 
in the management information. 
[0279] When the drsk 1 c is set to an existing reproduc- 
tion apparatus, to step 307a, managemerv irtiormatton 
for angle 1. i.e.. stream 1 is read. In step 3071. angle 1 
is reproduced. When an angle switch tostojction is 
issued in step 307g. an angle (stream) cwftohrng prcnto- 
rting ftag s checked in Step 307h. to an MADM disk, the 
angle (stream) is not switched since the flag is 
recorded. Accordingly, the output of the differential pic- 
ture is prevented and the cornpa thirty is maintained. 

(HDTV OOOOi) output) 

[0280] Ametr^twaeairvjal^pictuetor^cut- 
put to an HDTV wil be described. In Rgure 20, a wide 
525P picture is displayed as shown r the scope screen 
1 78. The output is transformed into a progressive signal 
having 1050 lines by a she doubfer. The progressive sig- 



ptture. Especially, the data amount of 525? ttHerential 
signal in stream 2 is 1/2 to 1/3 of toe basic picture, and 
toua streem2stiS ha* aboU * Mbpa Even when thecy- 
terentJat video signal and the ragh definition signal are 
{ recorded in streams 2 and 4 aa the high definition audio 
signals 313a and 313b in Rgure 88, the rtirto (JefHtton 
video and audio signals can be reproduced by a 2X 



ertJal signal. 

10 

(Comparison method of MADM identifier) 

10283) As shown to Figure 4, an MADM cask has an 
MADM identifier in management information such as a 

is TXT tie However, the TXT fee may posstary have the 
same data as the MADM identifier in error. When the 
norvMADM disk is reproduced as an MADM disk, mal- 
function occurs and an abnormal picture is synthesized 
and output to order to avoid such malfunction, autherv 

70 tif cation data tor comparison is recorded according to 
the present invention. 

[0284} As thown in Figure 1. in authentication data 
generation section 31 5 is provided. The MADM dons- 
Tier 10b and inherent attribute information 318 of the 



1 050 lines by an mtertace transform section 1750. That 
is. an Menace picture 178b having about 1080 inea is 
obtained Thus, output to toe HDTV is realized. 

(Hkjh detrition audte output) 

[0281] to Figure 20, a high attrition audio signal is x 
reproduced, to the case of linear PCM, a range of 1.5 
Mbps to 4 Mbps is required In MADM, as shown to Rg- 
ure 88. a basic audio section 312 is recorded to stream 
1 with 380 kbps AC3, and a high definition audto section 
313 is to stream 3. An audte recording identifier 314 is *o 
recorded aa an MADM identifier. In the reproduction 
apparatus in Rgure 20, when an audte recording identi- 
fier 314 is reprod u ced by an audte recordtog identifier 
reproduction section 1 1 1 , an eudo signal is separated 
from the stream 2, and a high definition audio signal is « 
reproduced by an audio decoder 1 60a and output aa an 
audte signal to the figure 

[0282] In the case of DVD, one stream has only a max- 
imum of 8 Mbps. When a high detrition audio signal 
which can have a maximum 4 Mbps is recorded into so 
stream i which already has a basic picture, the basic 
pfctire is restricted to only 4 ttxxs and deteriorated In 
terms of quafity Traa, corrpatiblity is not masitajned. 
According to the present invention, the audte signal is 
aa^mmodated in streams 2. 3 and 4 as trie high defri- is 
ten audte signals 313a. 31 3b and 313c in Rgure 88. to' 
this manner, toe high definition audte signals can be 
recorded without deteriorating the quality of the basic 



task capacity, and final address value are calculated by 
authentication data generation cafcutaton section 31 6. 
Thus, MADM authentication data 318 is generated 
The MADM aUhenbfcatten data 318 is recorded en the 
x> cpttoat disk 1 together wrtotheMAWtesrrtifier lOband 
the autoentifcatten data 318 or progressrveOD 



[0285] Then, the optical dak 1 is reproduced by the 
i^p^UJUCtion atipwtuus to Rgure 5 end con-pared by an 
MADM identifier comparison section 26a. 



Rgure 9. The M 
section 26a reads the MADM identifier 10b, toe MADM 
authentication data 318, and tha inherent attribute 
information 316 such as the title of the ask. dak 
number, capacity, and address from the optical disk 1 , 
and compares the three types of data by the compari- 
son calculation section 31 9 Onfy when it is determined 
that toe data is correct by the oejerrnteatton section 320. 
an instruction to reproduce the MADM disk by the 
MADM reproduction section 321 is sent to toe control 
section 21. Thus, the two streams are synthesized to 
output a high resolution picture or a 3D picture. When it 
is deternwied that the data is incorrect by the determi- 
nation section 320, an instruction to perform ordinary 
reproduction by an ordinary reproduction section 322 
without MADM reproduction is sent 
[0287] In this manner, even when toe same data as 
the MADM identifier 10b is recorded to toe TXT fie to 
error, the MADM reproduction apparatus pertorms com- 
parison using the comparison data. Accordingly, mat- 
function is prevented. The autharrafication data and the 
MADM identifier can be one piece of data, or encrypted 
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data of the MADM identifier and the disk attrfbution 
intonTsrbon can be recorded. 
[0288] So far, appfteations of a system for reproducing 
and synthesizing a pterafrty of Streams, i.e. an MADM 
system according to the present invention have been 
descrbed. Hereinafter. MADM synchronization systems 



irrayortant to toe 



(Ewjmpte2) 

[0289] The MADM system accordtog to the 
invention simultaneously reproduction of a 
streams. Synchronization methods are 
second through eighth examples, various 
synchronization *• be dasenbed The MADM system is 
also appBcabe to recording and reprcductten of high 
resolution pictures such as 3D or 525P 
wil not be described bete* 
[0290] As an example. In the second 
operation of a reproduction apparatus for readtot, 
from an optical dsk having three corrpreeston 
styiais to be rsproauewt simitaaeouify and 
and reproducing the three comprBsson video 
simuftarwousfy wil be described. 
[0291] Rgure 66 shows a data structure of the 
dsk used in toe optical disk reproduction 



video signals, I 
means 506 tor generating a reference time signal 506 
including a counter (not shown) for counting 90 W-fz 
clocks. Reference numerals 510. 520 and 530 repre- 
sent buffer memories for terrporarify storing the com- 
pression video signals dhrided by the division means 
505. Reference numerals 511. 521 and 531 represent 
video decoders for extending and reproducing the com- 
pression video signals. Reference numerals 512. 522 
and 532 represent rrxritors far dapfaytog the video sig- 
nals. 

[0297] Rgure 65 shows the structure of each of toe 
video decoders 51 1 . 521 and 531 . 
[0298] As shown in Rgure 65, the video decoder 
induces VPTS detection means 601 for detecting a 
VPTS stored in the packet header of toe video packet, 
ins 602 for MPEGVertendtog toe 



[0292] Vdeo signals A, B and C are MPEOconv 
pressed to obtain comrxesaon vioto streejm A, B and 

C. 

[0293] The ccmpressten video streams A, B and C are 
each packeted in units of 2 kS htn pockats. A packet 
header of each packet includes a stream ID tar todteat- 
ing which one of the compression video streams A 
through C is stored. When the packet stores a leading 
part of the vteoo frame, the packet header also includes 
VPTS (video presentation time stamp) as video repro- 
duction time information torJcattog toe time to rapro- 
duce the frame. In toe second etampie. an NTSC signal 
is used as toe picture signal, and the video frame cydo 
is about 33 msec. 

[0294] On toe optical disk, video packets created in 
the above-aescribed manner are grouped into, for 
exampte. compression video signals A-1 , B-1 end C-1 
each nclucfing an appropriate nurrtoer of packets based 
on the data stored, and ncitipfexed. 
[0295] Figure 64 is a btock diagram of the opticaldfcsk 
reprcouction apparatus to toe second example 
[0296] In Figure 64. toe optical disk reproduction 
apparatus includes an optical drsk 501 deswtxte above, 
an optical pickup 502 for reading data from the optical 
dsk 501. signal processing means for pertwrring a 
series of signal processing such as btoarizaticn, 
derrcdulatiorv end error correction to the signal read by 
the optical pickup 502, a buffer memory S04 tor tempo- 
rarily storing the data output from the Penal processing 
means 503, dhristen means SOS tor dividing the data 



tog control section 603 tor comparing the reference time 
X signal and toe VPTS and skfoptog or repeating toe 
video reproduction on a frame-by-frame basis when the 
comparison result exceeds the threshold value 
[0299] Tho optical disk reproduction apparatus shown 
in Rgure 64 operates in toe following manner, 
S5 [0300] The optical pickup is tocus-controied or track- 
ing controlled by servo means (not shown) to read a 
signal from the optica) cask 501 and outputs the stenal to 
toe signal processing means 503. The signal process- 
tog means 503 subjects the ogna) to a series of 



correction and the like Then, Che signal processing 
means 503 stores the resuftart signal in the buffer 
memory 504 as digital data. 
[0301] Tho buffer memory 504 functions so that, even 

as when the data supply from the optical oak 501 is tempo- 
rarty stopped by. e g., waft state, data supply to the sub- 
sequent-stage sections is not stopped. 
[0302] The data rood from the buffer memory 504 is 
derided into compression video signals A through C by 

49 toe divis»n means 605 artootjt^ 

identifies which of the compression video signers A 
through C is stored in each packet with toe packet ID n 
the packet header of the packeted data, and determines 
the destination based on toe identifcation rosutt. 

43 [0303] The divided cenpressten video signals era 
respectively stored in buffer iramoriesSIOtoroughSSO. 
[0304] The buffer memoriae 510 through 530 act to 
continuously supply data to the video decoders 511 
through 531. 

so [0305] The video ek*»ders 511 trtfough 531 read data 
from tho buffer rrcrnories 51 D through 530 respectively, 
axt and the CJorTjxwssten ctanafs, and outout the signals 
as video signals to the moni to rs 512 through 532 
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601 and the video extension means 602. value at T2. 

[0308] The video extension means 602 MPEG- 0 

extends the compression video stream and outputs tha frame in repetition, which has been alreedy reproduced, 

video signal. to coned the reproduction timing so that toe difference 

[0309) The VPTS detection means 601 defects toe s between the VPTS#8 and the reference time signal is 

VPTS of the packet header. equal to or less than the threshold value. 

[0310] The video reproduction timing control means (0316) Simflarty. toe video decoder 531 continues 

603 receives the video signal output from toe video extension and reproduction of the corrpressten video 

extension means 602. a reference time signal and the signal C and the difference between the VPTSffC and 

VPTS output from the VPTS detection means 601 . and jo the reference time signal exceeds 33 msec as the 

compares the reference time signal and the VPTS. threshold value at TO. Accordingly, the video reproduc- 

When the difference between toe two exceeds toe tten timing control means of the video decoder 531 

threshold value, the video reproduction timng is control- skips one trama, which is origtoaly to be reproduced, to 

led so that tha diftarence between toe VPTS and toe ret- correct toe reprrxtoctten trring so that the difference 

erence time signal is equal to or less than the thrashcld is behveen toe VPTS#C and the reference time signal is 

value. erxjal to or less than toe threshold value 

[0311] In the second example, 33 msec is used as the [0317] As desotoed above, In the second example, 

threshold value The vteeo reprcouction timing control when the difference between toe reference time signal 

means 603 performs the toiowtng. and the VPTS detected by each video u^uder exceeds 

lo toe threshold value, toe video reproduction timng con- 

( reference time signal-VP TS)>33 msec:l frame Is trot means of each video decoder performs correction 

skipped. so that difference between toe reference time signal and 

(reference time signal- VPTS)<-33 msec.:1 frame is Ihe VPTS does not exceed the threshold value In tors 

repeated. manner, the rjchjres reproduced by wdeo decoders can 

ss be synchronized with one another. 

[0312] In the second example, due to the preosten 

error of the crystal oscillator used in the reference time (Example 3) 

ugna) generation means 506 and toe video Jeukiarit 

511 through 531. the vxk» decoders 51 tend 531 are (0318] The toad example relatss to a reproduction 

slower and Ihe video decoder 521 is faster in terms of » apparatus for correcting a reference time signal using 

extension and reproduction with respect to the refer- audio reproduction time informal ion indicating the time 

ence time signal. Unless reproduction tirring is cor- to reproduce the audio signal and syncftorimapfcral- 

rected, toe reproduced video signab are out of ify at video signals based on the reference time s^jnal 

(0319] Rgiro 70 chows a data structixe of the optical 
disk used in the opftjcal drsk reproduction apparatus to 
tha third example. The optical drsk includes compres- 
sion audte data in addition to the data included in toe 
optical disk used in the second example 
[0320] An audte signal is audte-framed in units of 32 

by the video decoder 51 1. part (c) shows the VPTS#8, « msec tar conpressten to obtain a compression audte 

which is a VPTS of Ihe compression video s»gnal Btobe stream The audio stream a packeted in unrts of 2 kfi 

extended by toe vtoeo decoder 521 , and part (d) shows aito audte pockets and recorded on the optical disk. A 

the VPTS#C which is s VPTS of the conpressten video packet header of each audte packet includes a dream 

signaJ C to be exterv^ by the vteeo decoder 531. ID for indcating that the stored data is a compression 

[0314] The video decoder 511 continues extension *s audio stream. Whan the packet stores a leading pan of 

and reproduction of the compression video signal A, the audte frame, toe packet header also ncfudes APTS 

and the difference between the VPTSfA and the refer- (audte p 

ence time signal exceeds 33 msec as the threshold ti 

value at TI . Accordingly, the video reproduction timing fi 

control means of toe video decoder 511 sktes one so [0321] Figure 68 is a btock diagram of the reproduc- 

frame. which is original ty to be reproduced, to correct tten apparatus in the third example. 

the reproduction timing so that the rjfference between [0322] Elements 501 through 532 ore the same as 

the VPTSiA and the reference time signal is equal to or those shown in Figure 64 in the second example 



[0313] Figure 67 is a tirntog da gram of video repro- 
duction to the second example Part (a) of Rgure 67 
shows toe referen ce time signal with respect to repro- 
duction time L Part (b) shows the VPTStA which is a 
VPTS of toe corrpressten video signal A to be extended 



ss [0306] VV^ referer« to FteureM, an operation of toe 
vteeo decoders 511 through 531 wtD be drjscnbed. 
[0307] The corrpressten video signal read from toe 
butler memory is toput to the VPTS detection means 



[0315] The vteeo decoder 521 continues extension 
and reproduction of the compression vteeo signal B, 
and the difference between the VPTSiB and the refer- 



ston means tor cdendmg the compression audte signal. 
Reference numeral 542 represents n speaker tor repro- 



/ 
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dicing the extended audio signal 

[0324] Figure 69 shows a sttuctu™ 0» the auto 

decoder 541. The audio decoder 541 toctudes APTS 

detection means 701 tor detecting an APTS stored in a 

packet feeder of the audto packet and audio extension 

means 702 tor extending tha coffS*ession audn 

stream. 

[0325] An operation of tha optical disk rerjroriuction 
apparatus shown in Rgura 68 tor reprcxtuctog the opti- 
cal otek shown in Rgure 70 wtl be described. 
[03261 Tha operation until the signal is input to the 
c^cnmo^505bSin^tomawrththeopt 1 caldK* 



{0327J The data read from the butter rnemory 504 is 
dMded into cornprassion video signals A through C and 
a compression audto signal by the tfviston nwjans 505 
and output The division means 505 Identities which of 
tha compression video signals A through C and the 
compre ss ion audto signal is stored in each packet wtth 
tha packet ID in the peckot header of the pacteSsd data, 
and determines the besttnaSon based on th« Wentflca- 
ton result. 

[0328} The dwtoed compression video signals and 
compression audto signal are respectively stored in 
butler memories 51 Othrough 540, 
[0329] The videodecoders 51 Ithrough 531 read data 
from (he butter memories 51 0 through 530 respectively, 
extend tha compression video signals, and output tha 
signals as video signals to the monitors 512 through 
532 respectively. The audto decoder 541 reads data 
the 



through the speaker 542. 

[0330] The operations of the video decoders 511 
through 531 tor extandtog tha concession video sig- 
nab and tor coneding the synchronEalionwhenftecH- 
ference between the reference time signal and the 
VPTS exceeds the threshold value are the same as in 
the second example. 

[0331] The compression audto signal read from the 
buffer rnemory 540 a input to the audio decoder 541. 
APTS detection means 701 detects an APTS and out- 
puts. Audio extension means 702 extends the corrpraa- 
ston audio stream and outputs the audto signal. 
[0332] The VPTS signal output from the audio 
decoder 541 is input to the reference ome signal gener- 
atton means 506, and the reference time signal is cor- 
rected by the APTS. 

[0333] In the toW example, due to the precision error 
at the crystal osc&ator used in the reference time signal 
generation means 506, the video deoodereSll through 
531 and the audto decoder 541. the reference time sig- 
nal is faster in terms of extension and reproduction with 
respect to the audto decoder 541. The video decoder 
511 is slower and the video decoder 521 is faster in 
terms of extension and reprcductwn with respect to the 
reference time signal. Unless rerxeducbon timing is cor- 
rected, the reproduced video signals and audio signal 



are out of E) 

[0334] Figure 71 is a timing diagram of audio repro- 
duction in the third example Part (a) of Figure 71 shows 
the APTS with respect to reproduction time t Part (b) 

5 shows the reference time signal. Pan (c) shows the 
VPTS9A. at which the compression video signal A to be 
extended by tha video decoder 511 bte be reproduced, 
and part (d) shows the VPTS*B, at wfttch the compres- 
sion video signal B to be extended by tha vxleo decoder 

to 521 is be reproduced. 

[0335] Rgure 71 does not shew the VPTS#C, at which 
the compression video signal C to be extended by the 
video decoder 531. but the diagram is almost the same 
as in Figure 67 regarding the second example 

» (0336] The reference time signal generation means 
506 is con acted using the APTS at time when the APTS 
shows tal and ta2, and the reference time signal b 
reset as tal andta2atthe respective tene. 
[0337] The video decoder 511 continues extension 

x and reryeductton of the compression video signal A 
and the difference between the VPTSttA and the refer- 
ence time signal exceeds 33 msec, as the threshold 
value at T4. Accordtogry, the video reproduction timing 
control means of the video decoder 51 1 skips cxre frame 

25 which b originally to be reproduced to correct the repro- 
duction timing so that the difference between toe 
VPTS#A and the reference time signal b equal to or 
less than toe threshold value. 
[0338] The video decoder 521 continues extension 

x and reproduction of the compression video signal B, 
and the difference between the VPTS#8 and the refer- 
ence time sfgrtai exceeds -33 msec as the threshold 
value at T5 and TB. Acoortingfy, the video reproduction 
timing control means of the video decoder 521 repre- 
ss duces one frame in repetition which has been already 
reproduced to correct the reproduction toning so that 
the efffarenee between the VPTS#8 and tha reference 
tone signal is equal to or less than the threshold value 
[0339] As descnl^atxve.r the third exampte.wr«n 

40 the difference between the reference time signal and 
the VPTS detected by eech video decoder exceeds the 
threshold value, the video reproduction ttortog control 
means of each video decoder performs correction so 



a VPTS detected by one vxleo decoder and syrKhroniz- 
tog a pruraSty of video signals based on the reference 



43 the VPTS does not exceed the threshold value, to thb 
manner. She pictures reproduced by video decoders can 
be synchronized with one another. 



ence tone signal and the APTS. the APTS b not cor- 
so rectad using the reference time signal but the reference 
time signal b corrected using the APTS. Accordingly, 



urtvsturamess to the audio output 
ss (Example 4) 



[0341] The fourth example relates to a n 
apparatus tor correcting the reference bme signal using 



[0342] Figure 72 is a block diagram of an optjcal disk 
reproduction apparatus to the fourth example. 
[0343) Elements 501 through 532 are the same as 
those in the second example. Reference numeral 551 
represents a video decoder used in the fourth example. 
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or ence tana signal b oojuaj to or lass than tha threshold 
value. 

(0351) As described above, to the fourth erampte. 



and the values of VPTSs detected by the video decod- 
ers 521 and 531 exceeds the threshold value, the video 
reproduction timing control means of eech video 
decoder performs correction so that the difference 



[0344) The video decoder 551 has a function of out- between the reference bme signal end the VPTS does 
putting tha detected VPTS Figure 73 chows a structure 
of the video decoder 551. [0352] Byo 

[0345) The video decoder 551 includes VPTS datec- the VPTS#A detected by the video decoder 551, the 
tton means 801 for detecting a VPTS todicating the video signal reproduced by the video decoder 551 b not 
reproduction time of the video signal muttiptexeri as toe acconpanred by any unnaturainess r the visual output 
compression video signal and video extension means u due to toe frame-by-frame slopping or repeated rcpro- 
BQ2 tor extending the corrp-ession video stream duction. Thus, the pictures can be synchronized with 
[0346] in the fourth exampto, due to the precision error one another. 

of the crystal oscillator used in the reference time signal 

generation means 506 and the video decoders 521. 631 (Examples) 

and 551 , the reference time signal b faster in terms of to 

extension and reproduction with respect to the video (0353) The fifth example relates to a reproduction 

decoder 551. The video decoder 521 is slower and the fipprrtiw rducSng a plurality of video decoders tor 

vxleo decoder 531 is taster in terms of extension and extandtog and reproduring a concession video signal 

reproduction with r es pe ct to the reference time signal. Each of the video decoders includes reference time sig- 

Unless reproduction taring b corrected, the reproduced ts raj generation means. The reproduction apparatus cor- 

video signals are out ol synchronization. rects the reference time signal of each video decoder 

[0347] Figure 74 a a tirrang diagram of vxleo output in using an APTS indicating the time to reproduce an 

the fourth example Part (a) of Figure 74 shows the audio signal to real 

VPTSsA detected by the video decoder 511 with [0354] tn the fifth 

respect to reproduction time t Part (b) shows the refer- x Rgure 70 b used. 

ence time signal. Part (c) shows VPTS#8, at which the [0355] Figure 75 is a btock dagram of an optical disk 

compre ss ion video signal B to be extended by the video reproduction apparatus to the fifth example, 

decoder 521 is to be reproduced, and pert (d) shows the [0356) Elements 501 through 542 are the same as 

VPTS»C. at which the compression vxteo signal C to be those shown in Rgura 68 to the trwd example. Unite 

extended by the video decoder 531 b to be reproduced. « the reproduction apparatus shown in Rgure 68, the 

[0348] The referen ce time signal generation means reproduction apparatus in thb example does not have 

506 is corrected using toe APTS at time when the APTS reference time signal generation means 506 independ- 

showstvl and tv2. and the reference time signal is reset entry, but each video decoder has reference time signal 

as tvl and tv2 at the respective time. generation means. 

[0349] The video decoder 521 continues extension « [0357] Reference numeral 561 represents a video 
end reproduction ot the compression video signal B, decoder for extending and reproducing compression 
and the difference between the VPTSffB and the refer- video signal A reference numeral 571 represents a 
ence time signal exceeds 33 msec as the threshold video decoder for extending and reproducing corner es- 
vatoe at 17. Accordingly, the video reproduction timing Eton video signal B. and reference numeral 581 repre- 
corrtroi means of She video decoder 521 sktos one frame «5 tents a vxleo decoder for extending and repruduung 
whtoh b origtoauy to be reproduced to correct the repro- compression video signal C 
duction timing so that the di fferen c e between the [0358] Rgura 76 shows a structure of each of the 
VPTS#e and the reference time signal b equal to or vtoeo decoders 561 through 5S1 used in the fifth exam- 
loss than the threshold value. pla 

(0350) Stoitariy. the video decoder 531 continues so [0359) The video decoder includes VPTS detection 
extension and reproduction of the cornprBsston vtoeo means 901 tor detecting s VPTS indtoating the repro- 
sigral C, and the df! or ence between the VPTSffC and duct i on time of the video signal rnutttofexBd as the corrv 
the reference time signal exceeds 33 msec, as the 
threshold value at TB. Acrxrdrngfy, the video reproduc- 
tion timing control means of the video decoder 531 ss reproduction timing control means 903 tor comparing 
reproduces one frame in repetition which has been the reference time signal and the VPTS and slopping or 
already reproduced to correct the reproduction bring repeating the video reproduction on a frame-by -frame 
so that the rJflerence between the VPTS4C and the ref- 
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ofd value, end reference time signal generation means 
904 tor generating the reference time signal. 
[0360} to the fifth example, the reference time signal 
of reference time signal generation meerts 904 included 
in each of the video decoders 561 through 581 b cor- 
rected using the APTS detected by the video decoder 
541. 

[0361] Snce the reference time signals are con acted 
ustog the same APTS, the reference bme signals gener- 



[0368] As shown to Figure 77. the video decoder 
toctodes VPTS defection means 1001 for detecting a 
VPTS irvjeattog the reproduction time of the video sig- 
nal muttiptocad as the compression video signal, video 
extension means 1002 tor extending the MPEG com- 
pression video stream, reference time signal generation 
means 1004 tor gen erating a reference time signal, and 
video reproduction timing control means 1 003 tor com* 



ated in the video decoders 561 through 581 show the ro paring tha reference time sirjsal arto the VPTS ard sWp- 

sama value after betog corrected ptog or repeating the vioboreproour^ enaframe-by- 

[0362] After the con action using the APTS, as in the frame basis when the comparison result exceeds the 

tried exarple, when the dfference between the refer- threshold value and also tor ewtputting a horizontal eyn- 

ence bme signal and the values of VPTS detected by ch rcn izati on signal and a vertical synchronization signal 

each video decoder exceeds toe threshold value the a tor the picture reproduced. 

video reproduction timing control moans of each video [0369] Asshownto Rgure 78. the other video decoder 

decoder performs correction by stopping or repealing toctodes VPTS detection means 1101 tor detecting a 

the reproduction on a trame-by-frame basis so that eff- VPTS irxicating the reproduction time of the video sig- 

foronce between the reference time signal and the nal rrxitlptoxod as the corrprecsicri video signal, video 

VPTS does not exceed the threshold value. » extension means 1102 far extendtog the MPEO com- 

[03631 As desertoed above, in the fifth example, toe pression video stream, reference time signal generation 

reference time signal generated m each video decoder means 1 104 tor generating a raierence time signal, and 

is corrected with an APTS. and tho video reproduction vdeo repnxJuction timing control means 1003 tor corrv 

timrg control means of each video decoder rnatotains paring the reference time signal and the VPTS and skip- 

the ctfterenca between each relerence time signal and as prig or repeating the vxleo rcrxoouction on a frame-by- 

each VPTS to be equal to or less than the threshold frame basis when the comparison result exceeds the 

value Thus, the pictures can be synchronized with one threshold value, for outputiing a horizontal syrx^ironiza- 

another. tion signat and a vertical synchrorazation sn/ral tor the 

[0364] As in the third example, 1he audio signal and picture reproduced and also reproducing the extended 

the video wjvi can be synchronized without providing so vxleo signd in synchronization with the rKxizc*TtaWerti- 

ary inconvenience to the audto output cat synchrortoatton signals. 

[0365] tin the fifth example, the reference time signals (0370] The video decoders are connected to each 

in the vtoeo decoders 561 through 581 are corrected other so that the rwrizontai synchrartoation signal and 

using the APTS detected by the audio decoder 541 . The ihe vertical synchronization sif^ output from trxs video 

pictures can be reproduced in syncrtfoncalion in a sim- ss decoder in Rgure 77 are sent to the video decoder in 

liar manner by using one of the video decoders shown Rgure 78. 

in F«gure. 73 m the fcxrth ecample and correcting the ref- [0371] tn tha optical cfek rerjrocfuction apparatus in the 

erence time wcnals of the other video decoders using sudh example having the abeve-descrtoed structure the 

the VPTS detected by the one video decoder. refarence bme signal generated by each video decoder 
40 b corrected with an APTS and the video reproduction 

[Example 6) timing control means of each video decoder maxrtains 

the difference between each reference time signal and 
(0366] The sixth example relates to a reproduction each VPTS to be equal to a less than the threshold 
epperstustorsiTsdanecus^ value. Thus, the right-eye picture and the left-eye pic- 
ston video signals. The two concession virJw sio/iab « tore can be synchronized with one another on a frame- 
are ctotetned by dividing a signal into a right-eye video by-frame basis By ucog the horizontal and vertical syn- 
ticr-al and a left-eye video signal and crxmpecsing the d*ontzation signals csrtr^ by cne rt toe video decoder 
drvtoed video signals. as the horizontal and the vertical synchronization sig- 
[0367] The cveral structure of the apparatus is gener- nals of the other video decoder, two pictures can be 
a9y similar to toal of the optical dsk reproduction appa- 50 reproduced in synchronization on a prxeW?y-prxel basb. 
ratus shown to Rgura 75 r the fifth example, but the [0372] to the sixth example caiye s sto n video og- 
reproduction apparatus in the sixth example includes nals obtained from a 3D video signal are used and 
two video decoders tor extendtog compression video drvtoed into the right-eye and left-eye signals Altema- 
stojiab obtained after toe dhrtston rneam 5« stoce two tivefy, tor exarnpfe. an original vtoeo sto^riavtog a first 
video signabare to be reproduced ssnuftarieous^ ss resolution boivtoed to a vertical 
ure 77 shows a structure of one of the video decoders tirx into at I east two video sigriab 
used in the sixth exampie, and Figure 78 shows a ctruc- signal and a second video signal raving a second reso- 



artt exyrals are cornpressed to be used. Thus, a pturafrty 
of video signals in synchronization with one another on 
s can be obtained as from a 30 



dear original video signal having trie original resolution 5 



means 505 identifies which of the compression video 
signal, trie cornpresston audio signal D and the com- 
presston audio signal E b stored in each packet with the 
pa ck et 10 to the packet header of the peexsted data, 
and deterrntosB the destination based on the toertofica- 



[0373] The seventh example relates to an optical disk 

reproduction apparatus tor extendtog one compression 

video signal and two cornpresston audto signals and 

reproducHig the sayiak ssiuttaneousiy. 

[0374] Rgure 81 shows a data structure cf the optical 

cfisk used in the seventh example. 

[0375] Two audio signals D and E are compressed to 

obtain corrsxasston audto streams D and E. A video sig- 

nal b conpressed to obtain a compression vxleo 

stream 

[0376] The compression audio streams D and E and 
0 stream are packatad to units of 2 



OandE 
vtoeo stream b stored, and trie 



tog which of toe o 
and the oornpressi 
APTS and VPTS. 
[0377} Rgure 79 b a btock diagram of the repreduc- 



[0378] The reproduction apparatus hi 
simitar structure to that to Figure 68. The aurJo decoder 
541 has the same structure as that shown to Rgure 69. 
and the video decoder 531 has trie same structure as 
that shown in Rgure 65 The audto decoder 591 has toe 
same structure as that shown in Figure 80- 
[0379] Refer e n ce numeral 590 represents a buffer 
memory for terrporariry storing the compression audto 
signal like the butter memory 540. Reference numeral 



compression audto oyal D and cornpresston arxlo sig- 
nal are tamporartfy stored to buffer memories 530, 540 
and 590 respectively. 

[0385] The video decoders reads data from the buffer 
memory 530, extends the compression video signal and 
outputs the signal as a video signal to a monitor 532. 
The audto decoders 541 and 591 read data from toe 
buffer memories 540 and 590, extend the compression 
audio signals and output the signals as audto signals 
through the speakers 542 end 592. 

(0386) The reference time signat generated by the ref- 
erence time signal generation means 506 b corrected 
by an APTS#0 detected by the audto decoder 541. 

(0387) to the audto decoder 591. an APTSfE b 
detected by the APTS detection means 1201 and the 
compression audto signal E is extended by the audto 
e x t en si on means 1202. The audto reproduction timing 

• 1203H 

rs 1202, the refer- 
at, and trie APTSfE from the APTS 
1 1201, compares the reference time 
signal and the APTS#E. When the drfterence between 
the reference time signal and the APTSfE exceeds toe 



[0380) Rgura 80 shows a structure of the audto 
decoder 591. The audio decoder 509 includes APTS 
detection moans 1201 tor detecting an APTS stored in a 
packet header of the audio packet audto extension 
means 1202 tor exte n ding the compression oudio 
stream, and audto reproduction timing control means 
1203 tor cornparing the relerence time signal and toe 
APTS and slopping or repeating the audio reproduction 
on an audto frame by-audio frame bases when the corn- 



means 1203 controls the audto reprodu c tion timing so 
that tha difference b equal to or less than the threshold 
value 

[0388] to the s ev en th example. 32 msec bused es the 
threshold value The video reproduction timing control 
means 1203 performs tie following. 

(reference time signal- APTS*E)>32 msec:l audio 
frame b stepped 

(reference time signal- APTS*E)<-32 msec.:1 audto 



(0389) The operation of the vtoeo decoder 531 for 
n vdeo signal and correction 



(0381) A repnxluctidn operation in the seventh exam- 
pto wO be dascrtoed 

[0382] The operation until the signal read from trie 
optical disk 501 b input to the division means 505 b 
simitar to that to the other examples 
[0383] The data read from the buffer memory 504 b 
divided by the drvbton means 505 mto a compression 
J. the compression audio signal 0 and toe 
n audto signal E, and output The drvbton 



time signal and the VPTS exceeds toe threshold value 
are sanxar to those to the second exempts. 

[0390) to tha seventh exampto, due to trie precision 
error of the crystal oscSator used to the reference time 
signal generation means 506, toe video decoder 531. 
and the audto (fecoders 541 and 591; toe audto decod- 
ers 541 and 591 are slower and (he vtoeo decoder 531 
b faster in terms of exte n sion and reproduction with 
re sp e ct to toe reference time sgnaf. Unless reproduc- 
tion tinting b corrected, the reproduced wdeo sayab 
are out of synchronization. 

(0391) Figure 83 b a tirntog dbgram ot video repro- 
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ductxw in the seventh example. Pari (a) of Figure 82 
shows toe APTSfO with respect to reproduction time t. 
Part(b) (hows the reference time stond- P»1 to *ow 
APTSfE. d which the compression audto signal E to be 
attended by the audio decoder SSI is to be reproduced, 
and pan (d) shows the VPTS. at the compression video 
signal to be extended by the video decoder 531 is to be 
reproduced. The reference feme signal is corrected 
using the APTS#D when APTSfD shows ta3 and ta4. 
The reference time signal is reset to ta3 and ta4 at the 



erence time signal with respect to reproduction time I. 
Part (b) shows the APTSfE. and part (c) shows the 
dock frequency at which the audio decoder 591 per- 
forms extension and reproduction. Ordinary extension 
and reproductooo nr» performed bv doc* to havng a fre- 
quency which 4 3&4 timet toe tempting frequency Is ot 
the audto signal. The difference between the APTSfE 



[0332] The audio decoder 591 continues extension 
and reproduction ol the compression audio signal E, 
and the difference between the VPTS#E and the refer- 



value at TiO. 

control means 1203 of the audio decoder 581 ski* one 
audio taint, which is cxtotoaty to be reproduced to cor- 
rect me reproduction timing so that Ihe difference 
between the VPTS#E and the reference time signal is 
equal to or less than the threshold value. 
{0393] The dBterence between the VPTS and the iref- 
erence time signal exceeds -33 msec as the threshold 
value at Til and T12. Accordndy. the video reproduc- 
tion liming control means of the video decoder 531 



akc^reproo^cedathArespo^tsTietootxTBathe 
reproduction timing so that the difference between the 
VPTS and the reference time signal b equal to or less 
than the threshold value. 

[0394] As described above, in the seventh example. 



and the VPTSf E detected by the audto decoder 591 
exceeds the threshold value, the video reproduction tim- 
ing control means of the audto decoder performs cor- 
rection so that difference between the reference feme 
signal and the APTSfE does not exceed the threshold 



Til, and accorcfcxjfy, audio reprrxluction cctnrol means 

» seiches Ihe ckx*f0 to n Th^trec^er^ of c^tl o 
higher by 10% than the frequency pi do* fO. Extension 
performed with dock 11 proceeds faster than extension 
performed with dock fO by 10V With dock fi. the 
extension is performed for 320 msec, from the point 

,s where the dfferance betwe en the APTSfE and the ret- 
erence time signal exceeds 32 msec. Which is the 
threshold value Thus, the reproduction timing is cor- 
rected so that the ctiftorence between the APTSfE and 
the reference feme signal is equal to or less than the 

x threshold value. 

[0398] Figure B4 shows an operation when the differ- 
ence between the APTSfE and the reference timing 
signal exceeds -32 msec which o the threshold tor the 
audw reproduction. Part (a) of Rgure 83 shows Ihe ref- 

» erence time signal with respect to reproctucbon time t. 
Part (b) shows the APTSfE, and part <c) shows the 
dock frequency el which the audo decoder 591 per- 
forms extension and reproduction. 
[0399] The difference between the APTSfE and the 

» reference time signal exceeds -32 msec, at tame T12, 
and accordingly, audio reproduction control means 
switches the doc* fO to 12 The frequency of dock f2 is 
tower by t0% than the frequency of dock fO. Extension 



can be synchronized with one another. 



[0395] In the eichm example, the etocktor performing 
extension is changed tor audio reproduction control. 
[0396] The evens! structore and operation of he 
reproduction apparatus to the eighth example are gerv 
erafly simtar to those of the optical dsk reproduction 
apparatus to the seventh example, but the operation of 
audto reproduction timing control pertained when the 
reference feme signal and the APTSfE exceeds the 
threshold value it drfterert from that of the seventh 
example, with reference to Figure 83 and 84, audto 
reproduction fining control used in the eajhfi example 
wil be described. 

[0397] Figure B3 shows an operation when the differ- 
ence between the APTSfE and the reference timing 
signal exceeds 32 msec Which is the threshold tor the 
audto reproduction. Part (a) of Figure 83 shows the ref 



m performed with dock fO by 10%. With dock f2, 
the extension is performed tor 320 msec from the point 
where tie Difference between the APTSfE and the ref- 
erence feme signal exceeds -32 msec which is the 
threshold value. Thus, the reproduction timing is cor- 
40 reded so that the difference between the APTSfE and 
ihe reference feme signal is equal to or less than the 
threshold value. 

[0400] As described above, when the difference 
between the APTSfE and the reference time signal 

45 exceeds the threshold vatoe for the auito reproduction, 
the dock by which the signal is extended is charged so 
that the extension is performed at a higher speed or 
lower speed than the normal speed. By such an opera- 
tion, the reproduction tirntog is controlled so that the dtf - 

so ference be twee n the APTSfE and the reference time 
signal rs equat to or Ies3 than the threshold vatua Thus, 
the audio signals and the video signal can be repro- 
duced in svnrtororxzation with no unrtaturafoess in the 
audto output 

59 [0401] to the eighth example, the frequency of the 
dock is changed by 10%. Needless to say, a more nat- 
ural audto signal is obtained by reducing the dock lass 



ence time signal is corrected using the APTSfD Alter- 
natively, the video decoder shown in Rgure 73 can be 
used, in which case the VPTS output from the video 
decoder can be used for correc ti on. 
[0403] The present invention has been descrbed by 
way of specific examples. 

[0404] The comparison between the reference feme 
signal and the VPTS or APTS, control of tie reproduc- 



ohroruatton on a pixd-by-pixd basis is realized even 
when, tor example, a ptorafity of compression video sig- 
nals ere extended and the extended sxjnals are synthe- 
sized into a 3D picture or a high resolution picture 
[0411] In a reproctucbon apparatus in which the refer- 
ence feme signal is correded using an APTS detected 
by an audio decoder and the video output timing is con- 
frdfed so that Ihe VPTS matches the corrected refer- 
ence feme signal, an audto signal and a phrafity of video 



tton time, correction of the reproduction liming can be to signals are synchronized for reproduction wilh no 

performed by a microcomputer which controls the umaturalness in the audto output 

entirety of the reproduction apparatus. [0412] to a reproducer apparatus in which the audto 

[0405] In the above examples, the present toventjenis output timing is corttroflad by changing an extension 
applied to optical disk reproduction devices. The 



present tovenfton is also appfcade to a reproduction , t reproduction witi no u 



as compression signals. 

INDUSTRIAL APPUCABiUTY 

[0406] A basic video signal and an irterpdabon sigraJ 
are draded into frames each having 1 GOP or mora and 
subjected to irtsrtoeving alternately to be recorded on 

e blocks 54 and 55. From 8$ 



» 1. An optical disk reproduction apparatus tor repro- 
ducing data in an optical dtek, to which the optical 
dfek has at least a fast video stream corresponding 
to a first signal source and a second video stream 
corresponding to a second atonal source recorded 
on the optical disk, toe first video stream includes a 



block for the odd field (right eye) and information in the 
interleave block tor the even field (left eye). Thus, apro- 
gr«s*W3D pictora is cbtiuned A non-progr«rssvW3D x> 
produces information in the 



Interleave block of onty odd field (right eye] or even field 
(left eye) by track jump. Thus, a complete twedtoien- 
stona) picture is obtained Thus, cornpatibity is real- 
ized 

[0407] Espedaty, a progressive/3D picture arrange- 
ment information fie and a progressrve/SD picture toen- 



tocatton of the prog r assrVeOD is eesay determined. 
Therefore, two ordinary interlace signals can be made *> 
into a progressive signal Furthermore, it can be 
avoided that pictures tor the right eye and left eye d drl- 
ferent contents are output on the 3D TV. 
[0408] to a 3D reproduction apparatus, a pointer used 
for twodimenstonal dsptay is used when an 3D identj- as 
tier is avasabto to change ihe access process. Thus, 30 
pictures can be continuously displayed. Moreover, a 30 
rep r oduction apparatus is realized without changing the 



[0409] Accordtog to the synchronization method of toe so 
present wrerdon, a plurality of vdeo sigriato or a plural- 
ity of audto signals to be smurtariaou=ty reproduced are 



[0410] to the entoocfimenf where a horizontal synchro- 
nization signal and a vertical synchronization signal » 



leave units, each d the pturafty d fed totartoave 
units ism, pieces d OOP* each d the durafityd 
second interleave units is rr* pieces d GOPs, the 



are recorded on the optical disk in a prescribed 
order, each d the plurafity d first interleave units 
corresponds to fast time information rel ate d to 
reproduction time, and each d the plurafity d sec- 
ond vttarleeve units corresponds to second feme 
information rotated to reproduction time, the optical 



recorded on the optical disk; 
a division section tor dvtotog 1he reproduced 
signal into the pturefiry d first aitorteave units 
Included in the first video stream and the plural- 
ity d second interleave urds included in the 
second video stream: 

a decoding section for decodtog Ihe first inter- 
leave units and the second interleave units; 
and 



interleave unit substantially simultaneously 
based on the lad time aifarmahon correspond- 
ing to the first interleave unit and the second 
time information corresponding to the second 



synchronization signal d a 



wherein m, and mj ere each an integer d one 



2. An optical ( 

daim 1, further comprising a synthesis section tor 
synthesizing toe decoded first interleave unit and 
the decoded second interleave unit 



8. An optical disk reproduction apparatus according to 
daim 6, wherein the synthesis section assigns the 
result d the find calculation to picture data d an 
STh line and assigns the result of the second calcu- 
lation to picture data of an (S+t)th line, and S is an 



3. An optical dsk rt 
ctflifn 2, WfrOf Ml! 

a rtgh react 
resoaaton cornponont and a rtgh resofejtion to 
component 

toe first video stream represents the tow reso- 
lution component 

the second video stream represents the high 
resolution component and « 
the synthesis section synthesizes the decoded 
interleave unit and the decoded second inter- 
leave unit to generate the high resditoon video 



nght-eye signal and a left -eye signal, 

the first video stream represents the right-eye 



the second video stream represents the toft- 
eye signal, end 

the synthesis section synthesizes the decoded 
first toteneave unit and the decoded second 



9. An optical dsk reproduction apparatus an 

dawn 8, for reproducing an optical disk obtasied by 
performing a frst drvtekxi calculation and a second 
dviston calculation on a Plh frame d an input video 
signal using video data of al least a 20th tin a and a 
(20+i)th fare d the toput video signal, beating a 
result d toe first division calculation in a 2QTh line 
d the first video steam, locating a result d the sec* 
end dviston calculation in a 20th line d the second 
video stream, perform no the first division calcula- 
tion and the second drvisfon calculation on a 
(P+ 1)th frame d the toput video tignal using video 
data d at feast the 2G1h line and the {2G+t)th fine 
d the input video signal, beating a resuBdtoefed 
drvision calculation in a (20+1)Jh fine d the fid 
video stream, and locating a result d the second 
drviston catenation to a (20+ l)th line d the second 

wherein the synthesis section performs the 
sum calculation and the difference ca l c ul ation d a 
video signal d a 2Qth or a 2(0+1)th fine ol a 
decoding signal d the fid video stream and a 
video signal d the 20/th or the (2Q+l)th fine d the 



a video signal d a 2RTh fine and a result d the cfif- 
terence calculation as a video signal d a (2R+1)th 
5. An optical disk reprrxluction apparatus accordtogto x fine; ard R and Q are each an integer, and R has a 
datoi 2. wherein the synthesis section performs a erjecsfic relationship with Q. 

prescribed f id calcutetton to the f irstirtertoeveunit 

and the second interleave unit performs a pre 10 to optical cfek reproduction apparatus acoarttng to 
senbed second calculation to toe first interleave unit daim 6, wherein the synthesis section generates a 

and the second interleave unit, end synthesizes a « synthesis signal using odor irspmiation d the fid 
rasutt of the prescrbed first calcuteticri and a rasuQ video stream but without ustog odor totorrnation of 

d the prescrbed second calculation, thus general- the second video stream, 

tog a synthesis signal. 



11. A 



6. An optical disk reproduction apparatus accorcfing to <* 
daim 5. wherein the prescribed frst catenation 
todudasasumcaterlaticndlhe lira interleave unit 
and the second interleave unrt. and the prescrbed 



daim 6, wherein: 

the high resolution vdeo signal todudae a low 



7. An of 

daim 6, whereto Ihe fed calculation further 
todudas a catenation d adding a first value to a 



the synthesis section transforms a parameter 
d the sum calculation and the difference calcu- 
lation based on titer identltCatton information 
which represents a drvision filter parameter d 
the high resolution component and the low res- 



toe first video stream represents the tow reso- 
lution component 

the second video stieam represercs the high 



sxjna) ustog color rrtormation d the first video 
stream but without ustog odor information d 



1 J. An optical dsk reproduction apparatus accorcfing to 
daim 5. wtwem: 



which ixticatos that a high resolution video signal 
or alt 



ten the video identification means identifies 
• dartijreafton nforrnatian. Ihe optical dsk 



the decoding section and toe synthesis section 
respectively decodes and synthesizes the high 
resdutton video signal ardtor the threedimen- 



a high resolution video signal includes a tow 



resolution component and 
the synthesis section alters 
parameter in accordance with division intorma- 



rs 20L An optical Qisk reproduction apparatus accenting to 
daim 19, wherein, when the video identification 
means does not rep r oduce Ihe identification totor- 
rnation, the optical disk r e prod u ction apparatus 
opttonaty reproduces only the fid interleave unit 



21. An ei 

daim 20, wherein, when toe vdeo dedication 



from the tow resdutton signal, the division infor- 
mation being reproduced from the optical disk. 



and outputs the fid ntarlKvi unit with the number 
of scanrwg lines of the fret signal source bang 



15. An optical dsk reproduction apparatus according to 
daim 5, wherein the synthesis section synthesizes 
the result d Ihe prescribed first calculation and the 
result of toe prescribed second catenation in a ver- 

16. An opttcal drsk reproducfion apparatus aexxxxting to 
claim 5, wherein the synthesis section synthesizes 
the result d Ihe prescribed fist calculation and toe 
result d the prescribed second catenation to a hor- 



daim 1. for reproducing an optical dsk having frst 
reproduction information indicating that information 
for reproducing the fed interleave unfl is present 
and information tor reproducing toe second inter- 
leave unit is absent sec 



17. An optical ctsk repr odudxyi apparatus arxorcfingto 



fird interleave unit ard information for reproducing 
toe second interleave unit ere both present identifi- 
cation intorrnation indicating that the first reproduc- 
tion intorrnation is valid, and high resdutton video 
signanhree-dtoierKtond video signal recording 
Kfedttcafon ntorrnason indicating thai htoh resdu- 
tton or three^bmensiortal video stond is divided into 
the first vdeo stream and the second vdeo stream, 
wherein, when toe high res ol uti on vdeo sig- 
nelAhree dmensuiaJ vdeo signal recording identi- 
fication irtormation is detected, the optical dsk 



18. An optical dsk reproduction apparatus according to 
daim 2. wherein the riecodtog section performs 



19. An optical dsk reproduction arcwnrtis according to 
ensn £, Tinner comprwng vneo Danancaoon 



it to accordance with the second reproduction 



23. An optical dsk reproduction apparatus acorxdng to 
daim 22. wherein the optical disk reproduction 
apparatus reproduces the second reproduction 
vsormation to acquke starting position information 
d an irnmadbdatf subsequent Merteeve unit d a 
cpectoc interleave unit in each video stream, ard 
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tous reproduces both the first interleave unit and 
toe second rtetwi uni 

24. An optical dtok reproduction apparatus accordingto 
daim 22. wrtereto. when the Nr^wesdutidn video * 



dam 31. wherein the first area is enlarged and ttw 



identification ntormation is nrt detected, the optical 
cask reproduction apparatus reproduces the first 
toterteave unit in accordance with the first reprccue- 



34. An optical cfisk reproduction apparatus according to 
datrt 28. wherein a sub picture of either one o> the 



25. An optical cfisk reproduction apparatus accortting to 
daim 1, wherein (he optical dsK store* n pieces d 
vtfeo streams respecttvety corresponding to n 
pieces of signal sources, and 



cornprises a selection section for selecting i 
pieces of video streams Inducing the first video 
stream and the second video stream from the n x 
pieces of vkJeo streams, and n and i are each 
an integer of two or more. 

26. Airjptfcaldtt reproduce 

daim 25, wherein the division section indules a m 
buffer section tor buffering the i pieces of video 
6tiearns.andthetxjf!er6«^hasatotalcapaaty 
of 1t02*fi-1) kbyte or more. 

27. An ctJticalcfsk reproductive^ » 
daim 26, wherem w. 

28. An optical disk reproduction apparatus according to 
daim 1 , wherein at least the first video stream and 
the second video stream are decoded smrtane- » 
ousty, and a one-screen video signal having the first 
video steam located on a first area and the second 
video stream located on e second area is oulput 

29. An cptk^ cfisk reproduction apparatus acaxdingto « 
daim 28. wherein the first area and the second area 

i each other in a ft 



35. An optical dak reproduction apparatus according to 
darn 28. wherein a frame memory is used to corv 
tnuousty cfisplay too first video stream on toe first 
area, n pieces of display areas are provided to cfis- 
contnuousiy cfisplay an nth stream in an nth area, 
and n is an integer of one or mora 

36. An L^iik^al cfisk reproductten apparatus according to 
darn 28. wherein only en aufo signal of the first 
video stream is output 



37. An of 

daim 28, wherein an audto signal of the first video 
stream and an audio signal of the second video 
stream are output, and toe audio levd of the second 
video stream is lowered. 



daim 1, wherein the output taction outputs the first 
video stream as a right-eye signal and the second 
video stream as a left-eye signal. 

33. An optical dsk reproduction apparatus according to 
daim 38. wherein the oulput section outputs the 
frst video stream to a rigfil-oye vtoso oulput section 
and the second xndeo stream to a left-eye vxleo out- 
put section. 



daim 39, wherein the output section outputs a syrv 



30, M optical dsk reproduction apr^ « 



31. An optical dsk reproduction apparatus according to 
daim 28, wherein information cfispiayed on the first so 
area is ersarged or reduced in accordance with an 
extern aty Input instruction signal. 

32. An optical dsk reproduction apparatus according to 
daim 31, wherein the syntoess section includes a a 



identification signal of the left-eye signal and the 
right- eye signal. 

41. An optical oSsk reproduc t ion apparatus according to 
daim 39. wherein the output section outputs the 
thrse-df m en si o nal video only when a three-dmen- 
sional video output ristiuction is issued 

42. An optical eisk reproduction a p para t us accortfing to 
daim 39, wherein, while an area storing a three- 
signal ten 



section outputs a display to a display section that 
toe toree-dimensional video signal is being repro- 
duced. 



43. An cpticalcfisk reproduction a 



n of the fnt video stream and the time 
Monrafton of the second video stream, mbcaathe 
first and second video streams on a Wd-by-fidd 
basis or on a trame-by-frame basis, and outputs the 
first and second video a 



are compensated tor at substantially the same 
fane using same information. 



ctarm 48, further comprising at least one audo sig- 



44. An optical dsk reproduction apparatus according to 
daim 43. wherein the output section indudes a 
threecftoienstonal switch signal section for output- w 
ting a signal tor switching toe left -eye signal and toe 
right-eye signal. 

46. An optical dsk reproduction apparatus according to 
daim 43. wherein the mixture synthesis section » 
dentines the serial is a three dimensional video 
signal and metes (he first video stream and the sec- 
ond video stream only when a three-d mansions! 
video oulput Instruction is issued 

» 

46. An optical dsk reproduction apparatus accenting to 
daim 43. wherein, when a non three-dmeraaonal 
video signal is oulput wWe an area storing a three- 
dimensional video signal is reproduced, the output 
section provides an output video signal with a da- a 
ptay that the three-ctimenswnal video signal is 
being reproduced. 

47. An optical dsk reproduction apparatua according to 
daim 38, wherein, when a non three-dmernonal x 
video signal is output whie an area storing a three- 



ing an audo signal to be reproduced in synchroni- 
sation with the video signals and at least one 
c ompre ss ed audo signal obtained by multiplexing 
audto reproduction feme information « dealing the 
time to reproduce the autto signal, then extending 
the compre ss ed audto stream, and outputting the 



wherein (he reference time signal is com- 
y by using the aucfio reproduction time 
information output by the audio extension reproduc- 



50. An optical dish reproduction apparatus according to 
daim 48. wherein at least one of the plurality of 
video extension reproduction means outputs video 
reproduction time information, and the reference 
feme signal is compen sa ted for by using the video 
reprodu ct ion fane irior motion oulput by at least 
ones of the pfurafity of the video extension repro- 



51. AiiopficaJdiskrecfOductionai 



section provides an output video signal with a dis- 
play that too three-dimensional video signal is 
being reproduced. 

48. An optical dsk reuiuJoUtm apptb^tus according to 
daim 2. for receiving a compressed video stream 
obtained by con-pressing each of a plurality of 
video signals to be reproduced in synchronisation 
and a pfuratty d i 
dby n 




daim 48, wherein the video extension reproduction 
means skp-neproduca or repeto-reproduce a frame 
d the video signal to control the reproduction feme. 

An optical disk repro du c ti on apparatus according to 
daim 48. wherein at least one of toe pfurafity of toe 
video extension reproduction means outputs a hor- 
izontal synchronization signal and a vertical syn- 
chronization signal d the video signal, thus to 
synchronize video reproduction performed by 
another video extension reproduction means to the 
il lynchronrzetion signal and the vertical 



i signal generation means for 
iterance time signal; and 
a pfuraity of video extension reproduction 99 
means tor extending the compressed vtoeo 
stream and controlling the reproduction fane of 



during an optical disk, in which the optical cfisk 
stores at least one audio stream, the audo stream 
indudes a plurality d compressed audio signals, 
and each d the plurality d compressed audto sig- 
ime information r dated to 



raprodudion feme, the op ti cal dsk reproduction 



n for reproducing a signal 



reference time signal and the video reproduc- ss 



wherein the reference tone signals of the pfu- 
raity of video extension reproduction means 



a reproduc 

recorded on the optical disk; 
a division section for d 
signal into a pfuraity of compressed audto dg- 
d in the audki stream; 

gnal generation means for 
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an extension section tor extending the phuokty 
of audto signals: and 

an output section for corrtrcAng timing for cut- 
putting the extended audo signal based on the ( 



pfuraity d second interleave unrfs corresponds to 
second time information related to reproduction 



spending to each of too plurality of compressed 
audio signals and the reference time signal. 



54. Anq 

daim 53, wherein at least one of a plurality of output 



a high resolution video signal indudes a low 



the first vtoeo stream recorded on tt 
disk represents the tow resol u tion component, 

ie refer- 
ence time signal is compensated tor by using the 
audorep^o A x ^ xOTttfTieMvk^iiwiLuiioufputby the at 
least one d a plurality of oulput sections. « 

55. An optical dsk reproduction apparatus according to 
daim 53, further comprising at least one video sig- 
nal extension reproduction means for receiving a 
conpressed vdeo stream obtained by compress- 
ing a video signal to be reproduced in synchroniza- 
tion with toe audto signal and at toast one 
compressed vxteo signal obtained by rnuttfeiaiong 
video reproduction time ntorination inefcatng toe 
time to reproduce the video signal, then extending 
the compressed video stream, and outputting the 
video reproduction time infix nation, 

wherein the reference time signal is com- 
pensated for usng the video reproduction line 61. An optical dsk according to daim 
informaticxi output by rfie video extenswn reproduc- x to* resdution cornporiert d toe first video stream 
tion means recorded on toe optica) disk and the high r eso lu ti on 

component d the second video stream recorded on 

56. An optical dsk reproduction apparatus amndii m to 
daim 53, wherein the audo stream is obtained by 



60, An optical dick according to daim 59. wherein: 

the tow resol uti on component d toe first video 
stream recorded on the optical dsk is gener- 
ated by a sum calculation of specific two or 
more signals d toe high resol ut ion signal, and 
the high resolution component of the second 
video stream recorded on the optical disk is 
generated by a difference calculation of spe- 
cific two or more signals of toe high resolution 
signal. 



referred to as audio frame, and toe output section 
stop-reproduce* or pauses toe audo frame to con- 
trd the reproduction ttma 

57. An optical dsk reproduction apparatus aaorttng to 40 
claim 53. wherein the output section changes a fre- 
quency d a dock tor performing extension repro- 
duction to control the reproduction time. 

58. An optical dsk having at least a first video stream « 
correspcndngtoafirstBir/id 

video Stream corresponding to a second signal 
source recorded on toe optical dsk, wharen toe 
rrst video stream indudes a plurality d first inter- 
leave units and the second video stream indudes a so 
pfuraity of second interleave units, each tf the pfu- 
raSfy d first interleave units is m, pieces of GOPs, 
each d the pfuraity d second Werleave units is rr* 
pieces of GOPs, the first interleave units and the 
second interleave units are recorded on toe optical as 
disk in a prescribed order, each d the plurality d 



motion related to reproduction time, and each d toe 



62. An optical dsk according to daim 61, wherein: 

the first video stream has, in a 2Qth line, a 
result d a first division calculation performed 
on a PTh framed an input video signal using 
video data d at toast a 2QTh line and a 
(20*1)lh Bne d the input video signal, 
toe second video stream has. in a 20th Ine. a 
result d a second division calculation par- 
formed on a PTh frame of the mput video signal 
using video data d at least a 2Qto Bne and a 
(20* iyth ine d the input video signal, 
the fist video stream has. to a (20+t)th Una, a 
result d the first division calculation performed 
on a {P+t)th frame d toe input video signal, 
the second video stream has, to a (2G+1)to 
line, a result d toe second dvision calculation 
performed on a {P+i)th frame d the input 

P and Q are each an integer. 

to daim 59. wherein the 



tow resolution component d the first video stream 
recorded on the optical cfisk and the high resolution 
component d the second video stream recorded on 
the optical dsk are generated as a resdt tf cfrvrston 
performed in a vertical *r action by video signal cfivt- f 

64, An optical cfisk according to daim 59, wherem the 



71. An optical dsk according to daim 70. wherein 
reproduction information of one interleave unit 
ndudes leading position information d another 



belongs to the same stream as toe 
unit and is the next dosest interleave unit to the one 



toe second video stream recorded on the optical io 72. An optical C , 

disk are generated by dividng a high resolution reproduction information d the first interleave unit 

video signal in a horizontal direction by video signal in a first table is recorded as the first reproduction 

division means, so that the fist video stream has a information, reproduction information of the fist 

horizontal tow resolution component and the sec- iritarfeave unit and the second interleave unit n a 

ond video stream has horizontal high resdution is second table is recorded as the second raproduc- 

conponent tion information, and an identifier is recorded indi- 
cating thai toe first table is valid. 

6S* An opfcul (fisk according to ckaim 64, on which 

overlapping fidd or tramo signals are recorded in a 73. An optical dsk according to daim 72, on which a 

video signal in an abbreviated encoded state, and as table tor seerdess rer^oduction is reoordedastoe 

an identifier Is recorded indicating toe abbreviated f tost tabte, a table tor norvseamfess reproduction is 

field or frame signal. recorded as the second table, and an identifier is 



66. An optical dsk according to daim 59. on which 
dentrfication nformation is recorded rxticating a as 74. An epbcal cfisk according to daim 58. wherein an 
calculation parameter used tor the envision caicuia- ancoded video signal for a right-eye signal d a 
tion for cfMdng a video signal. three^mereional video signal is used as at least 

the first vtoeo Stream, and an encoded video signal 

67. An optical cfisk according to dam 59. wherem tar a toft-eye signal d the three-dirnerisionat video 
motion vector nlorma&on of a video erxxxting sig- x signal is used as at least the second video stream, 
naldthefirst video stream and motion vector intor- an rienfclier beuig recorded on toe optical drskindi- 
matton d a video encoding signal d the second eating a recording area where the three-efmen- 
video stream have an identical value. sional video signal is recorded. 

68. An optical cfisk according to daim 58, on which at as 75. An optical cfisk a cco r dir vj to daim 58, wherein an 
least the first video stream and the second video encoded vtotoo signal for a low resolution eompo- 

m are recorded wrato being enccded by a sub- nent at a high resolution video signal is used as at 

least the first video stream, and an encoded video 
signal for a high resdution rxrrponent d the high 
resdution video signal is used as at toast the sec- 
substantiaffy identical signal format is obtained by ond video stream, an identifier being recorded on 

enccdrng an MTSC. f*L or SECAM signal. the optical cfisk incficating a recording area where 

the high resolution video signal is recorded. 

70, An cpoca! disk accenting to ctarm 58, where irter- 

leave urrts conesponoSng to each d first through <s 76. An optical cfisk recording apparatus for recording a 
mto streerra are 1st through mto interleave urets. prescribed signal on an cpticd disk, wherein the 

trie optical dsk has: prescribed signal indudes at least a first video 

stream conespondng to a frst signd source and a 
first reproduction information tocfucfing informs- second vtotoo stream corresponding to a second 

tion for recvoctoeing the first interleave unit but so ayaJ source. Tm frst video stream inchrtes a pr> 
exduduvj information tor reproducing the sec- ratty d first interleave units and toe second video 

ond totarfeave unit stream indudes a plurality d second interleave 

secortoreprcctocfiCftirtor^^ units, each d the ptorafity d fist interleave unrtirs 

Worrmtion tor rr^yodudng the first irterleavo m, pieces d GOPs, each d toe pfurafrty of second 

unit and information tor reprcriudng the second a rrrterteave units is m, pieces of GOPs. each d the 
plurality d first ntorieave units corresponds to fist 



each d the pfurahty d second interleave mils cor- 
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respond* to Moond bme intormatwi related to 



77. An optical dak recording apparatus according to 82. An optical dak recording apparatus according to 

claim 76. further cocrpriar*} video signal oTvteon i daim 77, wherein the video signal division means 

means lor rjjvirJng a ragh resolution video Signal chides the high rasceution video signal into theirs! 

into a low resolution component and a high resotu- video stream having a horizontal low resolution 

tfoncorrponent, wherein: component and the second vidoo stream having a 



the first video stream recorded on the optical io 

disk represents the low resolution component, 83. An optical dak recording apparatus according to 

and claim 82. wherein overlapping tietd or frame signals 

the second video stream recwded on the opti- in a video signal are recorded in an abbreviated 

cat ask represents the high resototion compo- encoded state, and the opb^ recording eppa- 

nont » ratus records an identifier indicating the afcbrevi- 
ated field or frame signal. 

78. An optical disk recording apparatus according to 

claim 77. wherein the vrJeo sign* 1 division means 8*. An optical dak recording apparatus according to 

generates the low resolution component by a sum daJrn 77, wherein the apparatus records tdentifca- 

calculation of specific two or more signals of the x ton information todfcating a calc ul ation parameter 

high resolution vbeo signal and generates the high used tor the division calculation tor adding a video 

resolution component by a difference calculation of signal, 
specific two or more signals of the high resolution 

video signal B5. An optical drsk recording apparatus according to 
ts claim 77. wherein a motion vector detection section 

79. An optical dak recording apparatus according to of a video encoding section uses a motion vector 
cfcum 7a, whardn the video signal c?vts»on means deeecbon sgnal of one of the streams to encode ihe 
divides the video signal into ■ vertical Irjw resotofton other stream. 

cornponent and • vertical high resolution compo- 
nent. 30 86. An optical dak recording apparatus according to 

darn 76. whereto at least the first video stream and 

80. An optical disk recording apparatus according to the second video stream are encoded by a sub- 
claim 79. wherein the video signal division means 



interleave urut belongs to the same stream as the 
one interleave unit and is (he next closest interleave 
unit to the one interleave unit among interleave 

units having time information 



90. An optical d 

claim 89, wherein the apparatus records reproduc- 
tion information of the frst interleave unit in a first 10 
table as the first reproduction information, repro- 
duction "formation of the frst rrterteave una and 
the second interleave una in a second table as the 
second reproduction reformation, and an identifier 



91. An optical 1 
ctaim 90, which records a table for seamless repro- 
duction as tie test table, a table tor rwn-teamlecs 
reproduction as fhe second table, and an identifier to 
indicating the seamless reproduction. 

92. An optjcaj disk recording apparatus accortfng to 
claim 76, wherein an encoded video signal for a 
right-eye signal of a throe-dmensionaJ vidoo sxjnal ts 
is used as at least the first video stream, and an 
ernxxled video signal tor a left-eye signal of the 
threexfrnereional video signal is used as at least 



» 87. An 0 



a result of a first division calculation performed 
on a Pth frame of an input video signal using 
video data of at least a 2Cflh line and a 
(2Q+l)fh Hm of the input video signal in a 2Qth 
6na of the first video stream, « 
a result of a second division calculation per- 
formed one PTh frame of the input video signal 
using video data of at toast a 2Qtt Sne and a 
<2<^1)lhlirwoflhelrrArtvfc»wa 
line of the second video stream, « 
a result of the first division calculation per- 
formed on a {P+t)th frame) of the input video 
signal in a (2C*1)th toe of the first video 
stream, and 

a result of the second division calculation per- so 
formed on a (P+1)th frame of the nput video 
signal in a (2Q+l)th line of the second video 

P and Q being each an integer. 

a 

81. An optical disk recording apparatus according to 
ctaim 77, wherein the video signal ctiviston means 
divides the high resolution video signal into a verti- 



an NTSC, PAL or 



SECAM signal 



each of first through mth streams are 1st through 



recorded on tie optical disk ndcating a recording so 
area where the thrae-dnwtstonal video signal is 



93. An optical drsk recording apparatus accorrjng to 
daim 76, wherein an encoded video signal for a tow as 
resolution cornponent of a high resolution video ug- 
natis used as at least the first video stream, and an 

encoded vidoo ognaJ tof & high rosohibon coflepo* 
nam of the high resolution video signal is used as at 



recorded on fhe optical disk ndcatang a recording 
area where fhe high resokrtion video signal is 



first reproduction information including ntorma- 
tion for reproducing the first interleave unit but 
eac a jcl ng information for reproducing the sec- 



n ndudng both 



94. An optical dak according to daim 75. having a 
result of a specific calculation of the identification 
information and disk attrbuts information inherent 
in a master disk of fhe optical dak or fhe optical 



unit and information tor rep ro ducing the second 
interleave units; and 

an rJentfier tor making fhe second reproduc- 
tion information vaSd. 

daim 77. wherein the video signal dviston means 89 An optical disk recording apparatus according to 
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(3) Recording signol (interleave signal) 
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FIG. 4 




Progressive/30 picture arrangement information (MADM identifier) 
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FIG. 15 



® / 

[Access ^instruction! 



.62a 



^62b 



Access address is compared with 
MADM 3D/PG picture orrongement information 



62s 



"3D/PG* is 
displayed 




Reproduction data is read 
h cell 

Start address A{1) 
Address o1~o2 



/ 



62t 



n=n+l 

— T~ 



62u 



n'th interleave block 
is reproduced from 
address A(n) of h cell 



62v 



Pointer address A(n+1) 
is read 




3D/PG picture arrangement 
information is read 
R=i cell, start address AR(1) 
L=j cell, start address AL(1j 
Address al through o2 
Interleave block number nl-n2 

I 



| n=n+1 



n'th R(main) interleave 
block is reproduced 



] 62f 

l^62g 



JL 



62h 



Pointers for R(main) interleave block 
and L interleave block are read from 
navigator of main interleave block and 
stored in pointer memory 
— j. - 



Pointer AL(n) of (n-l)th L(sub)]/ 
interleave block is retrieved 
from pointer memory 



62i 



Jump to 
oddress AL(n) 




FIG. 16 



62m 



n'th L(sub) interleave block 
is read from AL(n) 



1 . / 

Pointer address AR(n+l)' 



is reproduced 



62n 



1st VPTS and 2nd VPTS are synchronized f/" 6 ^ 
using APIS of main interleave block • j 53; 




Sum and difference of 2 signals 
are obtained and 0 signal having 
improved vertical resolution is 
synthesized 
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Sum and difference of 2 signals 
are obtained and a signal having 
improved horizontal resolution is 
synthesized 
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Track jump to 
oddress AR(n+ 1) 



EP0944 269A1 



FIG. 17 

| Operation flowchart of 30 picture reproduction apparatus | 
(Disk is mounted) ^ 500 
I List of contents' in disk is reodk ^ 50b 



30 picture arrangement information is read 
from TXTDT file 



T 



"3D" is displayed together with the list of 
contents based on the 3D picture 
arrangement information 



50c 



-50d 




Data in 1st time domain 46 is 
decoded based on 3D picture 
arrangement information and 
output os left-eye picture, 
and two pictures are 
synchronized 



Data in one of 1st time 
domain 46 or 2nd time 
domain 47 is output as 
right-eye picture and 
left-eye picture 
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FIG. 19 

\y 

C 3D/PG picture logical arrangement table is read Y 
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PG: Progressive 
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All cells ore 
processed os 3D(PG) 



^ [Chapter n | 
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"30" is displayed on / 
menu screen 
37 



( STOP ) 



Chapter includes 
no 3D or PG 



All ceils in 
chapter is 3D(PG) 



51t 



Not 3D or PCI — 

f51v 

R of m stream] — 
51x 

L of m stream 





EP0W4 269A1 



EP0 944 269A1 




EP0944 269A1 



EP0944 269A1 



-File area- 



—Volume area — - 

& I Ji 

o o o 

15 S 



/ 



1 



-at 

S 

8 
1 



-Volume area- 



CD 



lis 




ess informa 
program cl 
volume me 




p 







o t 



III 







tion 


~v 


a 


c w 




Cell 
termii 






u 




category 
■motion 


11 


oddress 
irmation 


si 


— <D 

SM 


—s> 



EE- 



III 



Volume information 
file 



Cell 

information 




Cell 

information 
fa 




Reproduction 

processing 

information 


Cell 

information 
table 










Program chain 
information 




Program chain 
information 



EP0 944 269A1 



C Program chain group is reproduced. ^ 
| Reproduction stream is set | ^ 235b 



235a 




Mechanism control section and 
signal processing section 
are controlled to read information 
in Dg pocket 



T 



Cell stream is 
transferred to 
track buffer. 



STC offset is calculated and 
transferred to STC offset 
synthesis section. 



235h 



VOB_LPTM is transferred to~ I/' 
STC switch timing control section. 



235i 



Cell stream is transferred 
to track buffer. 



V 
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FIG. 31 

(1) Reproduction data 
of stream A 



(2) Reproduction data 
of stream B 



(3) System clock (SCR) 



Time of input from 
buffer to decoder 



(4) Audio APIS (sub picture) 



Reproduction time 
of audio decoder 



(5) System clock STC 



(6) Video 

VPTS2 

Time of reproduction 
of 2nd video decoder 



(7) Video 



VPTS1 

Time of reproduction 
of 1st video decoder 
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FIG.37 



Instruction to start reproduction of 
VQB data of (2n-l)th angle 




-138a 



,138c 



Condition 1, 2 and 3 fulfilled? 

1. t field of GOP at the start of 2nd angle VOB. 

2. 1 field of GOP is not existent continuous to 1 filed of GOP. 

3. Leading GOP of (2n-1)th angle does not correspond 

to 1 field. 




Jutfjled? 

Tygs 1 Field processing I 



138e 



Progressive processing 




1st one-field GOP picture of 2n th angle VOB is skipped. 
Audio signal is output with 1st offset time period td 
(default: 1/60 sec.) of VOP being skipped 



T 



Main signal of (2n-1)th ongle and sub signal of 2n'th 
angle are decoded and synthesized in synchronization. 



| Progressive picture is output [ ^" 138lc 
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Output with 
no processing. 



Interleave block of (2n-1)th angle sub signal is field-decoded. 1st field is 
skipped, or output order of odd number line and even number Tine are 
inverted at interlace transform for (2n-1)th angle decoding. 



[Progressive picture is synthesized and output 38p 
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FIG. 38 



( Seamless connection") 

~£ ,168c 



STC offset is calculated and 
STC offset synthesis section 



set inf 



I 



168b 

4 



Time T1 |STC switch 1 is switched to offset synthesis section] 

t ^168c 
Time T2 |STC switch 2 is switched to offset synthesis section^ 



JjjjJ ^. |STC switch 3, 3' is switched to offset synthesis section^ 



•168d 



[STC switch 4 is switched offset synthesis sectionl/ 168 ® 
Tme { 14 [Value in STC offset synthesis section is set in STcU ^ 1 raf 
[sTC~switches 1 to 4 ore switched to STC [ ^ 168 9 
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FIG.43 
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FIG. 56 



I Control of 1st buffer I 



Maximum value of one capacity 
of main interleave block = 1 TLB 



-240a 




Instruction to transfer or read 
main interleave block to 1st buffer 



240d 
J- 



Read to main interleave 
block is stopped 



I Ordinary reproducing 2401 
[Control of 2nd buffer! 



Maximum value of one capacity 
of sub interleave block = 1 HB-Sub 
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Data in sub interleave block is 
read and transferred to 2nd buffer 



Transfer of data in sub 
interleave block to 2nd 



[Ordinary reproduction) — ^ 
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FI G. 57 

(AV synchronization method of 1st and 2nd decoders ) 
[Synchronization of 1st and 2nd decoders is cancelled \ - 

/241b 
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1st and 2nd decoders are synchronized 
/erticalfy and h rizontalry 



APTS of audio signal is set as initial value of STC / 
of 1st and 2nd decoders 
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Decode is stared 
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Decode is stared | 241m 
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T 



Delay time period of 1st decoder 
and delay time period of audio 
decoder are calculated so that 
picture of same 1st VPTS as APTS 
is output from decoder in 
synchronization with audio signal 




Delay time period of 2nd decoder 
and delay time period of audio 
decoder are calculated so that 
picture of same 2nd VPTS as APTS 
is output from decoder in 
synchronization with audio signal 
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FIG. 65 
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FIG.71 
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FIG. 7 3 
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FIG.76 
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FIG. 78 



FIG.77 
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FIG. 93 

Operation of conventional reproduction apparatus (compatibiBty) 

-303a 



MADM disk of m streams 
is reproduced 



I 



| Stream switch instruction is input \ ^ 
^303c 



303b 




Address jump to 1st reproduction 
information (DSI) for reproduction 



I 



Ho x 
(Non-seamless flag=0) 

Reproduction information "I 
[(PCI) is invalid and unusable J 



1st reproduction information (DSI) 
includes data on streams 1 and 2 



Reproduction on pointer information 
of streams 1 ana 3 



I 



~303e 



-303f 



[Stream 1 [ 



[Streai 



Switching 

m 3 ( Reproduces only 1 and 3 
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FIG. 94 

(Operation of MADM reproduction apparatus) 



[Reproduction of MADM disk ^ 304o 
[Yel 

304b 

i resolution" 



Conventional disk 




Link information of streams 1,2,3 
and 4 is extracted from 2nd 
reproduction information (PCI) 



Address jump to first 6nk information 
(DSI) for reproduction 



["Main sireaml)rsilchS)le'"slreani"j 
lis detected from first fink information i 
'(DSI) (stream 1,3) j 



Link information on streams 1 and 
3 is obtained using first reproduction 
information (DSI) 
Reproduction mode of stream 1 is 
switched to reproduction mode 
of stream 3 



^304f 



304k 




Switching from stream 1 — stream 3: 
A: Switched from the mode of jump 
reproduction of interleave unit using 
pointer address information of streams 1 
and 2 of second link information (PCI) 
B: Switched to the mode of jump 
reproduction of interleave unit using 
pointer address information of streams 3 
ond 4 of second link information (PCI) 
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